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774 ſcarcely more than Ja a e a; 20, \ 
be 72 775 natural pbilgſanby was proſecuted 
in ſeveral parts of Europe, and particularly 
in England, with ſuch zeal and _effeft, as pro- 
miſed not only the eftabliſment f a laſting taſte 
for real ſcience, but the quick diſcovery alſo_of 
moſt of thoſe frinciples, relating to the various 
cperations of nature, to which a rightly con- 
 dufted and moſt aſſiduous inveſtigation 7 be 
preſumed to lead. This general earne # per ait, 
and conſequential advancement of pl know- 
ledge, had, however, its bounds, both aui ith reſpect 
to the duration and object. One branch of th, 
| partly from its ſpecicuſiy higher importance, and 
partly from the greater 2 — found to attend 
its. cultivation, alone ingroſſed the attention and 
labours of thoſe, who. applied tbemſelves to the en- 
tenſion of this kind of ſcience with ſuperior abili- 
ties : and when that was happily improved to a 
certain degree of perfection, the great work ſcem- 
ed to be, as it were, almoſt wholly laid afide ; and 
nothing was attempted, with equal energy of will 
and power, in relation to the, other principal 
branch; though not leſs material, conſidered either, 
in 4 ſpeculati ve or 2 view. On the con- 
gary, the very taſtie itſelf fer this mot 7 5 eful 
kind of Hady, in any adequate manner, g | 
dechned to. that- Aw condition, in. "which we 
node fee mt. n ad 3X 1K 
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„% PREFACE 
all not, however, be difficult to 
out, in ſome 7 the reaſon ant x 22 
this check to the progreſſion of natural Wiowletge, 
after having 1 rely explained the ſi =; ED 
and difference, of the two great branches'9 
which ſome | have, with propriety, ge 
by the names of sTATies, and CHEMISTRY. 
By ſtatics is here underſtood, whatever relates to, 
of 13 <oholly dependant on, qa) vr "the 
univerſal attraftion, which all the parts of matter . 
exert mutually en each other : rae I laws of mo- 
tion ;—and thoſe other qualities, and their ef fs, 
that are common ro, and conſtant and fimlar in, 
all bodres ; allowing for fuch variations, as are. 
the neceſſary reſult f the correlative fituation and 
Po » the parts of matter. By chemiſtry, in 
rs ſenſe, is meant, whatever regards thoſe ſþe- 
Gs or peculiar, qualities of particular kinds of 
Mances, and their effects, fimply, or combinedy 
uithtbe univerſal properties of matter, by which all 
| the minuter changes are wrought in bodies. "The 
firſt of theſe is, for the moſt part, founded in ob- 
fervations on the general phænomena of nature; 
as preſented ſpontaneouſly by her; elucidated, and 
_ verified, by mathematical demon trations: and 
the principles on which fuch phenomena 22 
being few and fimple, 1 aid of computation, ty 
ke each effect into its ber cauſe, was more 
wanting, than experi mental operation to furniſh 
23 lights ; the. s of the ſubjef? bodies 
deduced from the ec; and the calculation 
of 96 forces requiſite, ame out where to find 
each a cauſe. 7 ness 4 fu —_ 
0 
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g mum, iy ſeveral rbe moſt exalted 

Fe The iy yew New, 
| : of human abilities), nbe cmſfitn - 
view of the. fe, ſyſtem, the oath "of the. moſ 

Complex | ian ef motion, and. other-pares. | 
of tis hraneb" of natural philoſophy, as well vas. 
ne nature and. 
with a ju 


properties of hght, were explored. 
ccefs, that could ſcarcely.be expected from 
the urmoſt efforts of the ſagacity of mankind, bows 
ever arded and ii ——— and mathematical in- 
eh gallen was therefore deemed, by moſt of the 
: followers of theſs great perſons, as the chief meansof "= 
artaining che knowledge of the economy of nature; 
in al ther poent's,. roar he within\ the rrach - 
mar compreben/ion ciples, li ; 5 
nen, — — — the. greater 
the fylem, were —— 
e 7s in the miuutor tian, the various kinds ' 
of Ade deu reftriftively on each other, accord. 
19g te their relative generical nature: and what 
Sir Iſaac Newton — — 


of all matter, i in regard. to thoſe. parts 8 a 
the het of | 


es of it oniy, which made 
Rp Flv. was ' extended" o an 5 
bare f eee be hat mm 


hd garen, 2050 Heb fo mach ; eva wy, 
_ "mechanical Pil | 4 25 
ani} essa in lle eme. — 1 
\ing, in order" the forming r 
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Jawis: and modes of action, by which nature 100 bs 
through means of. the ſpecific er 25 bodies,. 
an experimental examination and cloſe objers 
lion eee vef a of ſubjets ; as well as 
e ee operations on many, to aſcertain the 
foons, and, define the due limits of them: 
and it was, hkewiſe, fundamentally 5 to. 
confider. the particular ſpecies of bodies, as hav- 
ing, befides thoſe qualities which are com- 
mon to. all, certain others, ſuperadded - pecu- 
karly to each, that render them different from 
every other > and which exiſt. originally and ele- 
mentarily in the moſt imp le Einds; but are fome-. 
times the. refult of pr: erg a lo, in the 
comprand. It is no wonder,” therefore, that a 
Further advance was not made in the ſcience 
nature : ſince they, who per ſued it in a general 
wvieww, followed ſo falſe and delufroe a track, with 
reſpet} to the part which "was yet unattained ; 
and they, who profeſſedly cultivated technical = 
cbemiſiry, and had, conſequently, a jufter ground 
of improvement, "confined, nevertheleſs, their re- 
guard, fer tbe moſt part, to the practical know- 
ledge of particular arts; or extended it further = 
only to conjectural bypatbeſes, the vain fruits of 
meer imagination; neither. formed on, nor cer- 
reſponding with, even the facts diſplayed by their 
own proceſſes : while many, who poſſibly might | 
otherwiſe have taken the true road, were deterred || ' 
From ere any attempt at all, by the excęſiiue 
Frouble and application, which the — atten- 
Tiom to ſo great a variety of Jubjedts renders regui- 
vte As. ſo little e therefore, with eſpe? 


vBo of BY 2 4 
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to the inlargi principles of natural pbib- 
ſepby, appeare to ** 1 Jabours- of 
Ac vip ed tbhemſelves in any uny to this 

2 — it has beem talen for granted by. many, 
that the reaſon, why more has not been hitherto 
dune, lies in the very circumſtances of the fubjet# 
nſelf ; and.that the minuter action, which bodies 
mutually have.on each other, depends. on cauſes, tao 
 abſtruſe, or too remote from the examination of the 
Senſes, to be at all underſivod; or too complicate and 
various, to admit of being reduced to a fimple or 

connected ſyſtem. This ſuppoſition. is, 

as ve Joe: 3 as highly injurious to the cauſe of , 

3 aaa $4 WE he various abi ion, which the ſeveral ! 
7 dale exert on each other, either in ibe 
eee courſe of their. reſpetive operation, or 
through the mediation of. art, is governed by re- 
gular and correſpondent modes, and laws; which 
conſtitute ſuch. a generical affinity of ſome with 
others, throughout the whole of the individuals, 
that, being under/icod in the degree, which due 
experiments and obſervation render practicable, 
and digeſied by proper methodical arrange- 
ment, they furniſh 15 ufficient. principles to account 
for, and explain, the nature and powers of each 
particular; and, alſo, to predict, in moſt caſes, 
the ſubſequent effetts of its action on any other. 

Tt muſt be allowed, indeed, that this does not ex- 
tend to all. inſtances. with. equal certainty," as in 
"the caſe of the mechanical principles : but yet it 
is ſuch an approximation, as: anſwers extremely 
dell in practical uſe; and makes; mureover, a 


body of ſpect ative ſcience, not Jeſs pleaſing, when 
PUR A4 obtained 


rr =. », 7 ary, a4 — 
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3 Fate of prefettion; 9 


duced to any principles as all: as will appear on 


Filver : and even in relation te what they did 
bigs of juſt general notions; or ceuched them, 
chemiſtry, excepting that: in the later times, 1 


attempted u more bilofpbic confidura 
eee of . : * though both of them 


mt E FA C E 
obtained in a more r 


baue been hitherto brought: fince the latter has 
been raiſed to ſuch a bet gbr, as leaves little-room 
for further improvement with reſpet#to \ 

ples; while the former has ſcarcely been yes re- 


examination of the beſt writings on this ſubject. 
' The fir/t profeſſors of technical chemiſtry: attached 
Fhemſetves almoſt intirely to the fiudy-of -metal- 
lurgy; and principally with a view to be tranſ- 
mutation , other metallic bodies into gold and 


perſue, they were in a great meaſure Seder 
for the ee in ſuch allegorical and miſterious. 
3 as are now become | unintelligible. 

eee e continued. to be the fate of 


was applied, as an art, to the: preparation 
medicines,” till Becker, 555 bis follower Stahl, 
tion of the 


Terre 
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hel latter 77 y cially greatly — — 


'qualities eral genera 
we yet e = 1 | 


; les by apa the * | 


ing of mes 
be Mao ed in th af 


nature of ibe combi ining 
bat the mo obvious  fatts x 
whence, inflead'of a juſt . — of 8 10 | 
ances and changes, Tefal 3 
peculiar attion- of the ſeveral" kinds of bones 
on each ther, the frat uf ee 0nd "obs. 
Seurity were of "courſe brought upon 2 
chemiſtry⸗ u is the more lo ve 
IAnce tlie far greateſt” part ef hi on 
- chemical fu r continue to the preſent;- 40 adbpr 
ie Late, rer of theo .. Narr of 
the German feboel. Boer liaave” __ Indeed, 
efterwards' an ample- a 


the rere proceſſes of heme: 


2 in Aron an in FA — on them, 
fearcely ly ever kept bis view from the relation 
"they bad 1s medicine : in obſervations on'which, 


be was extremely drffuſe and minute, on every 


 . occaſion; even to ſuch a degree, as drew him fre- 
quently into deviations intirely- foreign ie the 
matter in — In that bis work may much 
8 3 


- 


* Pr REFA CE. _ | 
more juſtly be reputed," notwithſtanding the vith | 
be gives it c ELEMENT A CHRMIx, a trea- 
riſe on dene pharmacy, than on philoſophic 

chemiſtry. He appears, moreover, lo bave had 
a genius mach, more. ee to follow the au- 
thority \of otbers, than to invent principles; 
having, indeed, generally x" when he has made 
any attempt ; and. gives much fironger inſtances 
of great. credulity than. ſagacity, in almoſt every 
part of his works : . wbich biaſs, be ſeems 
ſecretly to have been led by the \opinions. of . the 
alchemiſts, and other "writers, of fi gbey ima- 
gination, into a labyri nth of metaphyſical notions; 
Ss that prevented his perſuing the knowledge. of na- 
ture, by collecting fundamental principles in the 
regular method of experimental inveſtigation; 
and gave an enthuſiaſtic tindture to many paſſages 
in his Elementa Chemie. Since the time of bis 
ö a<eriting, there have been ſeveral other books publiſh- 
1 ed as ſyſtems of cbemiſiry: but they bave been either 
8 | brief compendiums of nohat has been given by the 
preceding authors (of which that. Fubliſted by 

Docter Vogel, profeſſor of chemiſtry-i in his Ma- 

jeſiys univerſity. of Gottenburg, may perhaps be 

Juſtly efteemed the beſt, as well as the ſhorteſt); 

or complements of intire paſſages from the work 

of thoſe authors: neither of which, conſequently, 

can advance natural knowledge in any other way 

rhan by rendering more general ſuch part, -as they 
contain, of what as obtained before by ſome par- 
ticulars. It muſt nat be under ſtood, however, that 
© what is here ſaid, with reſpect to the default of im- 

fn of. the n ence, ar knewleage of 
5 th e 
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| the general princip plan, of chemifiry, extends to par. 
* ticular ſubjects.. On the contrary, there have been 
many very valuable di ſcoveries of that. kind lately 
made; and the peculiar. properties of ſeveral ſpecies 
of bodies have been — and | tated, with great 
accuracy, and. N in regard to their applicas 
tion to arts: as nay be ſeen in our own PHILO- | 
SOPHIC TRANSACTIONS; the Mzmoiss of the 
| Academies of Sciences at Paris, Berlin, Stock- 
holm, and Upſal; and in the private works of ſe- 
weral writers on detached jubjets of. chemiſtry. But 
the. more the: derail knowledge of the experimental 
nature of bodies is augmented, the greater is thę 
cauſe of regret, that it ſhould nat be reduced — 
a. more regular ſyſiem; and cunnecied in 
ſampler. vie, 5 proper prin ciples: Aance it TR 


for 
reſent diſperſed in ſuch a 7 multiplicity 
oe in different languages; and divided, 1 


rather confuſed, by ſo many. detached. theories, 
adapted ſolely to peculiar  ſubjetts,: that feu can 
| be. induced to endeavour to acquire. it at M4 25 
pence of | ſo. much trouble: and pains: and, con- 
 ſequently, the application to experiment, 1 
ſucb circumſtances, as would be e to 
the further elucidation of | the nature even f 


/ particular. bodies, 1 greatly, ee by. the 

dęſect of eaſe, e of. ee tbe rieceſſory 

Feat. port os, ba 
As the want TA a better 1 ble of 7 


* he. importance of 15 has e 
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with - a defire of fupphing 6 


fo the execution f which I have not be wholly 
remiſs in applying myſelf. Bir the greus eu 
and complicate natzere of the fiber; 
the multiplicity gf experiments demanded! for its 
iuftration ; and the uncertainty, tourhing what bas 
been already delivered, from' the error and fail. 
tre in 1 ; of former <priters, who," cohti- 
cont? n each other in relation 10 
fats, make the greateſt caution requifite in Fe 
cervrng any upon authority that is not notor | 
_ render it à work- "of Kicb labour" and 
culty, that it is not eaſy, © confidering the 
— dee, in life ps Nadu of —— 
rure, to cometiure when it may, if ever, by 
fſfcient perfect, een, in my de, gk, 
fr blecation." * 
ming, Sn 25 "wg have gone 3 
farther i in the inveſtigation general prin. 
ciples, an which nature cundu her operations 
in the minuter parts of the ſyſtem, - than any 
writ rngs already publiſhed lead; and that Ibo 
made ſeveral material diſcoveries relating to par. 
Acular ſubjefFs, which could not be demon 1 
truely communicated, till a more juſt and regu- 
tar body of general herrin than has been hitherto 
laid down, were formed; I thought it bn mm 
in order to prevent the fruits of my 
gt any value, ſrum 2 
bot to OY give, in the mean time, 
more compenuiu work ; which prepa- 
ratory to, and, in ſome meaſure, 2 for, 
one more coprous and tres. For . 
n 


oh 
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fefign of a more complete ſyſtem be at laft aborti vr, 
_— wg weve in Hufe degree the fame. © 
at teaft in rendering it pratticable to me, 
= — bereafter inteligjbh and preciſely of. 
thoſe particular fubjetts in relation to which, I 
_ flatter myjelf, I am enabled to give new lights. 

that may be of beneficial conſequence. But there 
is, moreover, another mati ve to the previous publi- 
cation of ſuch a wort: which is, the gaining by it 
an opportunity to form ſome judgment, how far 
the attention of the world to — of this kind, 
in the preſent neglett of _—_ ſtudies, would 


render it — to attempt opagate the 
che of philoſophic chemiſtry, 47 a more ela- 
ate performance: for it would be a vain 


and fruitleſs taſe, to offer information in a vo- 
luminous form to thoſe who would receive any 
with indifference © and it is very poſſible, that a 
Large book even of merit, _— Re with 
reſpect tothe taſte r the world for the ſubject, 
may undergo ſuch a fate, that thoſe concerned in 
its publication may ſuffer more loſs, than the reſt 
7 mantind may Propertionably reap * 

from it. | 

I is ſuch a conpendicus introduction to 

fephic chemiſtry, in the form of a ſyſtem of expo 
 riments demonſtrating the ſpecific nature of the 
feveral kinds f bodies; with obſervations . on 
them, and a. conciſe previous view of the % 
ciples ; that makes the contents of the . following. 
ſheets, The final | deſign of which is, that it 
ſhould incite the taſte for this kind of fludy; and 
* at the ſame time, the facile means gf 


its 
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ies praſecution. The mediative intention is, that. * 
tit ſhould preſent the ſketch or primæ linee of tbe 
Frinciples of the chemical philoſophy ; as well as 
of operative chemiſtry, ſo far as relates to expe- 
riment; together with a practical view of all 
the leading proceſſes known, and their principal 
lication to economical purpoſes ; or to i ex- 
Planation of the phenomena of nature: and fub-. 
ſerviently to this, a delineation, likewiſe, of the 
generical character of each claſs of the ſubjefts, and 
the criterions of diſtinction of the ſeveral ſpecies 
of bodies, with a fuccinft enumeration of all their 
general properties; or, in other words, the _ 
fe Tobi biſtory of each artich. © | 
In perſuance of this defign, I have 22 in an 
introduStory diſcourſe, laid down the general theo- 
retic and practical principles of chemiſtry, as well 
in a phileſophic as technical light: founding the 
one part on the appearances of nature preſented 
by her in ber uſual courſe, or produced by art; 
nd the other, as far as could be made expedient, 
on the notions and method already received. In 
what relates to the practice, I have endeavoured 
to convey full and clear inſtructions fer the fabri- 
cation and preparation of the neceſſary 3 : 
there not having been, before, any attempt to the 
accommodating the utenſils and een of che- 
miſtry ſolely to experimental purpoſes; nor conſe ; 
quently to the teaching in what manner, an ela- 
boratory fer ſpeculative uſes ſhould be furniſhed : 
in. default of which information, the furnaces em- 
Ployed for pharmacy, praflical metallurgy, or other 
9 are generally erroncoufly conſtrufted on fuch . 
occafons, 


Perſuits. Jo theſe, I haue ſu 
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occaſions, and the correſpondent utenfils provided, at 
| an unneceſſary expence; and yet prove afterwards 
= :ncommodious for ſome, and in ufficient to other 
W proceſſes, requiſite to be practiſed in experimental. 
oined ample direc- 
ons for the execution of all the general operations, 
| that may become needful to the performance of any 
experiment or proceſs : whether ſuch as ſolely. ap 
pertain” to chemſiry, or Wis uch, as being in more 
general uſe, are nevertheleſs occafionally introduced * 
into it in aid of the others. + 5 

T then proceed to give the experiments end; * 
ceſſes on the ſeveral particular kinds of bodies: 
but, in order to render them effeftual in explain- 
ing and demonſtr -ating the true nature and proper- 
Fog of t led tarts Thos refixed a conciſe view 
F the ob ofephic hiftory + each article that con- 
ſtitutes them; and of the manner in which 12 


may become the object of experiment : atte ö 
to eftabliſh firſt the proper generical nature of each, 


with reſpect to what it is capable ęffecting on 
and king from other bodies: which'I conceiue 


to be the only juft principle of identity or diverfity 


of kind in a ſcientific confideration of natural 


bodies. This attempt was the more neceſſary, fince 
fo little. bad been Acberte done „ TS 
writings of others : for nothing can be more crude 
and unſettled than. the diſtribution of the various 
kinds of bodies, which make the object of chemiſtry, 
into genera and ſpecies: there being frequent in- 
ances, where thoſe, which are the moſt eſſentially 
and ſpecifically different, are confounded together 
under the ſame denominalion; us the acid eſſences, 
| commonly 
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commonly called acid fdirits, with proper Aline 
bodies, 22 125 and fimple or ele- 
earths, with flones ; while at the ſame time 
fuch chara&teriflic qualities are abſolutely wants 
as are requiſite to connect the Jjeverel ſpeciet dy 
ſome evident relation; which, not extending to any 
other, may diftinguiſh them, in this. lieke, from 
all others. The diſtribution of natural bodies, with 
the generical diſtinctions, as given by LINN & us in 
his Syſtema Nature, being recerved at preſent, and 
| efteemed as a perfect method by many, it may be 
perhaps oljected to me by ſuch, that I do 2 
in not conforming to what they gieem fo excellent 
a plan. But whoever confiders, that LIN us 
Founded his principle of claſing ahnoft wholly on 
the ſenſible 2 and payed little or nd regard 
to the obſcurer properties or correlative powers 
the bodies, muſt perceive, that it could not be, in 
any manner, ſtate to my purpoſe : fince the fimi 
larity - bodies, with 2 to their figure and 
colour, has in moſt caſes very little relation to their 
affinity, with regard to their operative or 2 
mental nature. A glaring inſtance of this appe 
in the caſe of rock chryſtal, and the properly ler / 
body called ial catharticus amarus or Epſom ſalt > 
which are not only diſpoſed together under the | 
claſs of mineralia; but even made of the ſame 
order, under the denomination of. ſalia; and one. 
kind of fuch chryſtal, of the very ſame wg _ 
that falt : though they agree in noths 
tranſparent,. colourleſs, polyedrous, y rags, ; and 
differ in every known property that can . N 
the * .of experiment. The ſame is * 
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in the confounding each kind of metallic body with 
its ores, by making them ſpecies of the ſame genus; 


mand holds good in a great multiplicity of other in- 
flances. It is evident, therefore, that if this method 


of claſſing, which is at beſt but a very indifferent 
ſubſtitute for one grounded on nearer relations of 
nature, anſwer any other end, that it is neverthe- 
leſs in no manner accommodated to the views of che- 
miftry or experimental philo/ophy; and that I am, 
conſequently, no way culpable, either through neglect, 
or perverſeneſs of will, in deviating from it; and 
inſtituting another on principles, that render it 
more fit for my uſe. Indeed I think myſelf par- 

ticularly happy in having been able, as far as I 
Have proceeded, to diſcover, and mark out, by clear 
and evident criterions, the diſtinction of genus and 
Jpectes in bodies, according to their real and in- 

terior nature; and in ſupplying conſequently a part 

of the. true philoſophic ſyſtem of claſſing ; from the 
default of which, alone, the other ought to be tole- 

rated, in tbe caſe of thoſe kinds, that net being 

.organized, nor produced by generation, bave not 

that conſtant and obvious ſameneſs of appearance, 
hich is found where the vital principle pre- 

To the experiments and proceſſes are ſubjoined, 
for the moſt part, obſervations explanatory of the 
encheireſis, and illuſtrative of the doctrine intend- 
ed to be eſtabliſhed by them; pointing out alſo the 
application which is, or may be, made of each to 
economical or commercial uſes; and the collateral 
lights that may be drawn from it, with relation to 
ol. I. , e e other 


„„ wo 
other parts of this treatiſe, or of natural philoſophy | 
in general. be DL Fr | 
This 1s the plan of diſpoſition of the contents of 
the work: and the particular ſubjetts ꝙ experi- 
ment embraced in it are, firſt, earths; ſecondly, 
| ſalts ; thi rdly, animal / ubſtances fourthly, Vege- 
table ſubſtances; and, fifthly, metallic bodies. It 
might properly be extended alſo to foſfile bodies not 
metallic; including ſtones, ſulphur, amber, an 
other mineral ſubſtances not properly ores: as alſo 
to ſeveral particular ſubjetts; as the nature 
phlogi/ion, vitrification, and colour in bodies; the 

roduction of heat and fire; and others which are 
Juſt objects of experimental examination : and ſome 
curious . ſpeculations not touched upon might have 
 bikewiſe been introduced; while others that are but 
flightly glanced at might have been advantageouſly 
enlarged upon. But any addition would have been 
incompatible with the intended brevity of the 
work: and the whole here enumerated would have . 
fivelled the volume far beyond wwhat was expedient. 
The experiments on the ſeveral natural bodies, in- 
cluding phlogiſton, not yet treated of; as alſo thoſe 
on the nature of vitrification, and the production 
of heat and fire; with an account of the expedients 
and compendious methods of performing ſeveral of 
the moſt material operations, where time or a re- 
gular apparatus are wanting, will be the fit 
jets of a ſupplemental part of this work: and 

other articles peculiarly important; eſpecially the 
inveſtigation of the cauſe of colour in bodies, (or, 
in other words, of the modification of the refloction 
'of the rays of light that cauſes the difference Kg 


| Err xix 
bus or teint;) which I conceive I have diſcovered 
with ny demonſirative certainty, and prattia 
| lication, as the nature of li abr it bas 
TR will be more properly reſerved for 
aftinFt treatiſes; or to become parts of a onus 
Jem of cbm, 
In relation to tbe alen on which the exp 
orien arines. ps rhe on _ ar 
grou it rs proper 70 W , that though 
22 rt of ſuch proceſſes, as may be gieem- 
ed of a leading nature, are given according to my 
own. perſonal knowhige ; yet there are neverthe» 
teſs fome, which I am obliged to inſert on the au. 
therity of orbers. But in this caſe, where they are 
not ſuch,” as are 4 — to the —— prin. 
| s, Or. vouche the concurrent teſt; 
pon dr as to leave no room for- doubt, wes 9 4 
either cited the particular authority on wwhich'T 
bave taken them; i 


reſervation of faith... 
1 — is indted one material ſubjedt; 7 dy 


the" metallic- body called platina, f which none 
 baving ever. fallen into my hands, I am neceſe. 
ſarily conſtruined to be wholly indebted to others 
fer what I advance with "wenn to fats: 
and — 10 Doctor Lewis of our country; 
end Mr. Sheffer of Sweuen ; who: have both pub. 
hfheg examinations of this extraordrnary ſubſtance y 
end were both extremely well verſed in matters of 
this nature, and very capable. in other reſets of 
acguitting themſelves i in the moſt: complete manner 
of ſucb a taſſ. There is, however, a remarkablt 
variation in their accounts, with regard to Jatts, 
oy 41 S * : a2 in 
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in . everal different particulars; more than one of 
1 Fate and clear à nature to 
admit 7 a miſtake. As I cannot, therefore, take 
upon me to decide in ſome of theſe points, I have 
delivered xvbat each have aſſerted relating to them, 
kaving it to further diſcuſſions of this 8 by 
themſelves or others, to ſet the matter right; and 
clear up thoſe doubts, f ir contradittions dne 
other at preſent occafion.. $ "1 
Such are the defign, method, and \ſabjett, of 
the following work? aubich bas this peculiar cir- 
cumſiance attendant on its publication, that ir 
runs the riſe of being di fregarded and neglefted, 
in proportion to the merit it may claim in the 
ſeaſonableneſs of its appearance, on the ſcore of the 
want of ſome ſuch performance to reſtore the almoſt 
expiring taſte for the theoretic parts of __ 
mental philoſophy. But however that ma 
of re an 2 l T doubt. not, have its due eſfect, 
when, from the futtuating diſpoſition of mr Hog 
the ſpirit of improving natural knowledge ſhall 
again revive a and though I am conſcious, that, 
from the multiphicit —— 3 complicate nature of the 
ſubjefF, there muſt defetts and errors in it; 
ver I flatter a. . — plan of method is fo 
ell adapted to the end, and the collection of the 
matter ſo copious and intereſting” beyond what has 
been hitherto given in any "ſyſtematic form, not 
10 lay - ſtreſs on a conſiderable part which may 
pretend to be original, that it cannot well fail of 
Yes gee even in 1 age” 8 di * _ 
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83 INTRODUCTION: 


07 TS relating to the qualities and properties 
of bodies, as are neceſſary to be preconceived, 
as well for the underſtanding the cauſes of the 
phenomena which occur in 12 experiments, 
as the reaſons of the manner of conducting the 
proceſſes. The previouſly examining into tiſeſe 


principles, and pointing out the general inten- 


tions of the ſeveral parts of the operations, are 
indeed abſolutely requiſite: as the rendering 


many particulars comprehenſible, without be- 


ing under the neceflity of touching upon them 
more diffuſively, on Hr reiterated occaſion, 


than would be confiſtent with the due con- 
; cileneſs and brevity of the work, depend wholly 


upon it. But for the accommodation of thoſe, 
A ebeſd, who do not chuſe the trouble, 


or have not perhaps the requiſite turn of mind 


For learning matters of this kind in a more 
theoretic way, detail obſervations will be for 
the moſt part made on each of the experi- 
ments; and every thing, that can be explain- 
ed in relation to them, without recurring to 
deeper principles, will be given there, inde- 
pendently of any other part of the work. 
The compoſition of the fimpler and more ele- 
Nee ry jubſtances, in order to — — 445 
erent jpectes,—the analyfis or reſolution ę 
_—y inte their conſiituent elements, — 


drt c 


or the alteration of the ſenfible qualities , bodies 
by art, make the immediate oꝝ jg of expe- 
rimental chemiſtry: as theſe: three general 
intentions . comprehend within them Al the 


views, for which any 3 * tun = 
1 
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de inſtituted. The rINAL END of it is, % 
of compound bodies, with the means of their for- 
mation and analyzation;—and of the peculiar 
or ſpecific properties, as well of elementary as com. 
pound ſubſtances. The MEANs may be conſi- 
| dered as of two kinds, primary and ſecon- 
dary : the PRIMARY means are, che natural 
reperties and qualities of bodies, which, by 4 
— Locypt on of ſuch bodies to each other, 
are to work the effet#s defired:;- the sxcox⸗ 
DARY- are, the artifictal conftruttions of inſtru- 
ments far the more commodigus application of bo- 
dies, under thoſe circumſtances that are moſt con- 
duci ue to their due action on each tber. | 
Theſe are the general objeF, end, and means, © 
. of experimental chemiſtry; whether directed 
co the extenſion of ſcience, or improvement of 
| arts: the 8VBJECTof it is, all natural bodies of 
cer kind, which can be obtgined in fuch 
| manner as to ſuffer the due operations to be 
) practi ſed | on them. . In | order, however, to 
contract that diffufive field of proceſs, which 
this view preſents, to an adequate .compais 
with the limits of moderate application, it is 
abſolutely neceſſary to reduce the ſeveral kinds 
genera and ſpecies, ęonformably to their affi- 
nity or ſameneſs of qualities, as may render 
of che nature of a gonſidetable number of ;ya- 
rious bodies; different in-gertain other particn- 1 
dur, kunt alike with reſpert 0AM Propertich. | 1 
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to which the operation relates. But this, 
however neceſſary, is attended with the great- 
eſt difficulty and embarraſiment : for beſides 
the extreme nicety in d the generical 
characteriſtics of bodies, by qualities common 
to all the ſpecies, and yet peculiar to them 
with reſpect to all others; which nature ſeems 
to have, intentionally as it were, oppoſed by 
placing epicene kinds betwixt thoſe that are 
more apparently different; the inaccurate and 
even falſe diſtribution made by eps 
writers, and the perplexed and imptoper u 
of terms adopted to explain them; produce 
additional impediments to the forming a juſt 
and regular digeſt of bodies into genera and 
ſpecies. Indeed the abuſe of words, as well 
as the prejudices already propagated in che- 
miſtry, are a greater obſtacle to its advance- 
ment than can be well imagined: for, in the 
technical uſe of the words, they ate not only 
made to bear a ſenſe extremely oblique, or 
even contrary to what they ſignify in com- 
mon language; but they are applied, likewiſe, 
in the moſt vague and looſe manner, in the 
meaning given them peculiarly to this ſubject; 
and the ſame made to denote ſeveral things, that 
are of the moſt diverſe or varying nature? from 
whence an almoſt inſurmountable ambiguity 
of expreſſion ariſes, to thoſe who would treat 
this ſubject i in a clear and demonſtrative man- 
ner. I ſhall, however, endeavour to obviate 
this difficulty, as far as is conſiſtent with: the 
ſcope of the work, by: 8 ing general obſer- 


vations 
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vations to each claſs of experiments; in which 
the generical nature of the reſpective ſubject 


' will be ſtated according to what appears to me 


the moſt, fit principles of diſtinction: and I 


ſhall enlarge the more fully on. this matter, as 


it is, as well, in part, the end of. experimental 
chemiſtry,' as the means of proſecuting i it with 


ſucceſs, to inquire how far various bodies agree 


of 07 8 e ic general and bee nature. 
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or the aher riet and 1 hog bed 


. 25 a 0 be coſidered in experi: : 
mental chemiſtry, .as the Pears. 1 
Meng thee eral” ons of : gs 

2HUL- T0 230524 „ 
HE natural Serien er qualities ＋ 
I. bogres, that are the media by which the 
effects may be produced in experimental che- 


miſtry, ate grævitation, or the univerſal attrac- 


tion; the ſpecific attractions, by which bodies 
are combined, to form the ſeveral compound 


ſpecies; folidity 3 Furdity ;  ncaleſeence ; com- 


buſtibility ; ;' volatility x fexity ; wuitr on; ; © 4 


TONER and fermenteſcence. ' 

The nature of gravitation, or the mat 
ation.” as far as ſuch ſubjects come within 
the reach of human knowledge, has been ſo 
ſufficiently explained by Sir Iſaac Newton, and 
the writers after him, that it is needleſs to 


| . at all upon it here: eſpecially, as this 


* | B 3 5 property, 
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Property, and thoſe of electricity and light, 
and the mobility of matter, with the laws by 
Which they are governed, make each of them 
ſeparate branches of natural philoſophy; and are 
therefore not properly the bject of chemiſtry, 
or the experiments ſubſervient to it. Stravita- 
tion has, nevertheleſs, 4 conſiderable hare, as 
a medium, in the operations: being the p 
ple; on Which the volatility and fixity of bodies 
depend; and alſo, in a great degree, the action 
and onthe of artificial inſtruments, _ 
The ſpecific atractiunt, by which the ſimpler 
nd, more elementary bodies combine, and 
orm the variety of com ind kinds ds, are, as 
well the greateſt obje&t pang os n 
ee K its pr gar and andren of. all 
the operations of nature with regard to parti- 
cular ſpecied. The exiſtence of Tuch i a 
Hons Have, nevertheleſs, been ſeldom taken 
notice of either by chemical or other writers 
on natural philoſophy: and none have hither+ 
to attermpted to give any regular ſyſtem of 
_ dodtrine of their particular nature, or the laws 
under which they act; though for the moſt part 
| thoſe laws are clearly and diſtinctly comprehen- 
fable, and Joninnſirablin and, properly applied, 
not only explain the cauſes of many phæno- 
mena, in the action that bodies have on each 
other ; but afford alſo the means of producing 
with certainty ſuch conſiderable changes, even 
in whole claſſes or genera of bodies, as are of 
_ the greateſt conſequence; in the e 20f 
Mak And of many & : the tnoft uſeful 
arts. 
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It is queſtioned, however, by ſome, 
th there be any ſuch attractions in na- 
ture; and whether the whole ef the appear- 
ances, which ſuggeſt them, may not be re- 
ſolved into one — attraction of coheſion, 
modified, ſo as to produee theſe different ef- 
fects, only by the configuration of parts, or 
other accidental e or, circumſtances, 
_ which the bodies that become of ons 

es are brought ght by ſome common cauſe. 
But the neceſſity of admitting the mutual at- 
7 80 which each ſpecies of body has with 
ther particular ſpecies only, to be originally 
different, will clearly appear, on the minute 
inveſtigation, and confideration, of the nature 
of the laws under which they att: and I ſhalt 
not therefore ſtop here, to attempt a previous - 
formal demonſtration of this point; but pro- 
| Ceed, to inquire and ſtate ſuch of the general 
laws of operation and effects of theſe attracti- 
ons, as are moſt neoeſfary to be known, for 
the underſtanding o earns obvious and eom- 
mon appearances of the es wrought in 
bodies; leaving the exiſtence of ſuch — 
ons to be Godard; from the evident neceſſity 
of them to produce the phanomena. 
The c attractions are certain ow | 
iy bodies, by which they have a tendency” to 
unite, and combine with ſome other particu- 
| = kinds; and, having ſo combined, to form 
compound body 'of another ſpecies ; beigg 
Arche in d 8e all of its qualities or propets 
ties $ from either of 9 of Which it was a | 
5 E 
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R ODUCTION. 
As for example, oil of vitriol, (an acid 


IN. 


fluid) and iron, being put together, combine; 


and produce the gi een vitriolorcopperas; a ſolid 
tranſparent hrittle ſubſtance, that will diſſolve 
in water; and which, naither in colour nor 


any other circumſtances of its appearance, re- 


ſernbles either the oil ef vitriol, or iron, of 
which it is oon ſtituted. This attraction, or o- 
hering power, (by: which the oil of vitriol, and 

iron, combine in forming the copperas), with 
all of the ſame nature in any other ſubjects, 3 
call ſpecific, as belonging to 33 kinds only: 
becauſe, if water, ore moſt other fluids, had 
been put to the iron, inſtead of Ihe oil of vi- 


| triol, no combination or: union of. thoſe two 


bodies would have followed ; nor would any, 
if, in-like manner, gold, glaſs, or many other 
ſolid bodies, had been added to the oil gf, vi- 
trio, in the place of the iton. From whence 
it is evident, that the attractive power, which 
cauſed. the combination, was limited in the 


iron and oil: of vitriol to each other; or e. 


tended further to certain kinds of bodies onde; 


and not promiſeuouſſy to all, as the attraQion; 


which cauſes. gravitation, ig F 2d 0 200 + 
This power: in bodies, of combining with. 


each other in conſequence--of- their ſperific 
attractions, I will take the Bberty, for f 


nes 
cinneſs, of calling | COMMENSTRUATION:; 
and the bodies thus attracting 'MENSTRYA-to 
each other, (a word which has ans _— 
much uſed with a een ough 


* x 
: F  ©x1 
* * 4 — — - * ” 


rineiple of * e 
eee or, . the abſence of any. 
ſpeeific attractions in bodies with reſpect to 

cache otlier, I ſhall call the being xu TRAL one 
to the other, (which term is ay commons = 
ly received in this ac. wa to:fome 
an ene be ban 2 1 2 ups! yiggitt 
[1:Fheſd:ipecific auractions .ereafound:4 in all 
bodies, as well the moſt compound as: the 
fitupler: or more elementary though in ſome, 
as for example certain kinds aß glaſs, they ate 
conſined to very ſew other ſpecics; and are 
; exerted, even with relation to ther 5 only in 
a high degree of heat, or in a great length 
of time. In others they are much more com- 
prehenſiwe, as to the „ of ſpecies of 
Hadieb they act upon; hut they are in no in» 
ſtance uniyerſal, or ſuch as act | 
_ onall, kinds, as the. attraction of;gravitation;/- 
Ahe ſenſible effect, b. which he — 
is:obyioully,-ds appears accotding to what has 
| been premiſed, the combination: pr. intimate 
uniancof any two or more bodies, ich are 
brqu gt. in contact with each other under the 
ation aich or mntnal e e each athen 
ina third of a different kind: for combhina- 
tion of the bodies. on ſuch contact, is the cer. 
in-reſultof the attractions of this nature in all | 
inſtances. But there are various laws,: never- 
cheleſs, by which the attractive powers are 
2 Seen en: caſes, that render the cirs 
Fort cumſtances : 
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zumſtances neceſſary to the combination of the 
bodies very various; as alſo very different cons 
| ſequences reſulting from the combinations, ' 
according to the ee of the ſpecies com 
| bined, with reſpect to the nature of the com- 
| pound or new formed body: both which are 
highly requiſite to be underſtood, in order to 
nin e uſe of chemical RR 
ments... 
The ſpecific ee Wisch were in the 
| elementary or conſtituent bodies of any com- 
before their commenſtruation, moſt 
frequently ceaſe after the combination of ſuch 
conſtituent bodies. As may be obſerved, for 
one example, in the above inſtance; where 
the iron would have combined with ſpirit of 
ſalt and vinegar, and the oil of vitriol with 
before their commenſtruation with each 
Ny 1.45 to any of which, - nevertheleſs, they 
no- bn Aer and paſſive, while con- 
joined in the form of green vitriol, or cop- 
peras. But the — the ſpecific” at- 
trations, proper to any body in its ſimpler | 
ſtate, does not always follow on its commen- 
- ftruation with others: for, in many caſes, they 
are retained aſterwards: as in the inſtance of 
oil of vitriol and alkaline ſalts, which free- 
iy combine with water, both in their com- 
pound and fimple ſtate. As the menſtrual 
bombination of bodies is thus often attended 
with the loſs of the ſpecific attractions, they 
were before poſſeſſed of, fo it is alſo with the 
Ao a——_ fuch 1 in the compound, as were 


not 
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not to be found in 4 ” of the conſtituents, 
Fot example, crude ſulphur, and the ealearious 
or earthy part of lime, being precombined under 
the form of à ſpecies of hepar ſulphuris, will 
unite with water, and partake of a fluid ſtatez 
though ſeparately they refuſe any ſuch union; 
and the water is n neutral wich regard its 
both of thera.” 
In bodies, that will commenſtruats ſtrong· 
17 with each other, the ſpecific attractions are 
in many eaſes limited only to certain reſpective 
ions. For in ſome Kinds, after they are 
combined together in a certain proportion, the 
compound becomes neutral, or indifferent 
with regard to further quantities of any of its 
de ahg in the ſame manner, as if theſe 
ſpecific attractions, by which it was formed, 
had been wholly wanting. As, for example, 
if oil of vitriol, or iron, be added, under any 
circurnſtances whatever, to the copperas; fbrrn- 
ed as above mentioned of thoſe very elements, 
they will nevertheleſs remain meer oil of vi- 
triol, and iron, without any change i _ 
nature and qualities, as far as depends | 
the copperas : and the ame holds good in a 
lation to copperas, and Water. For, 5 if ki: — 
certaity proportion of the firſt be added to the 
tft, the water will unite with it, and Almi 
late it to its own fluid nature; though ſhould 
more than that proportioh be added, ſuch ad- 
ditional quantity will be he way changed or 
ated upon by the water; but will fabſide, 
and reſt At the bottom of the yeſſet 1 in its own 


e 
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proper form. This limitation in bodies, with 
reſpect to their menſtrual power, is called s. 


ToRATION: and when any is combined with 


others in its utmoſt \Proportignh. it is faid to be 


Lane H 36 Sera in 1 


With reſpect eder to che commenſtrua- 


top; of ſome kinds of bodies, the point of ſa- 


turation, or the proportion in which the ele- 


ments will combine; is not fed and alike un- 


der all circumſtances : but is varied according 
to the degree of heat or cold under which the 


attraction acts. As, for example, water will 


combine with a much greater quantity of ſalts 
hem it is boiling hot than when of the com- 


mon temperature of the atmoſphere: and, 
when any extraordinary degree of cold ſuper- 
venes, its diſſolving power is proportionably 


5 diminiſhed. But this does not equally prevail 


in the caſe of ſome other kinds of bodies; for, 
though the point of ſaturation be thus change 
able according to the attendant heat and cold, 
with regard to the proportion of water and 
ſalts; yet, in the commenſtruation with each 


other of the. ſubſtances. which form the ſalts, 


it is otherwiſe; and no circumſtance makes 
any alteration in the relative quantities in which 
they will unite. For as ſoon as the elements 
are combined in the due proportion, the com- 
pound becomes invariably, neutral to any of 


them, whether commixt with * e its 
F formation, or added afterwards, . 


In other inſtances, Seren Tha me 
Arual PRE. 1s not; ned to· any quantity or 
* 


— 
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oportion of the bodies of thoſe ſpecies which 
are its unt ; but will act on indefinite quan- 
tities without any ſaturation enſuing. As, for 
example, water will unite with any proportion 

of vegetable gums, or ſize extracted from ane 
mal ſubſtances; though it refuſes ſalts of any 
kind after a certain quantity of che ſame: be 
combined with it. Ta 
In many caſes fluid bodies inen d | 
| ſolids aſſimilate them to their own 3 and 
render them fluid likewiſe. As in the inſtances 
of water with falts of every kind, grams, \fize, 
or glue; of ſpirit of wine with reſins; and of 
ſeveral others. This kind of commenſtruation 
is called ſolution, and the bodies ſo Feen 
into a fluid ſtate are ſaid 10 be diſſolved. 
In other caſes fluids commenſtruating with 
ſolids are aſſimilated by them; and gain alſo, 
in the compound, a' ſolid form. A5 f in the 
inſtances of aqua regia or oil of vitriol with 
ſilver; of the mineral acids with lead; and all. 
acids with iron, where the proportion is not 
too great. This kind of combination is called 
 corrofion : and the bodies acted upon by fluids 
in ſuch manner are ſaid to be corroded. 
I Theſe are the moſt general and ſimple Jaws 
2 effects of the ſpecific attractions: but there 
are ſeveral: more, which are not leſs confi 


able with relation to the õο õ,jꝶu of nature 
in the action of particular kinds of bodies on 
each other. It is neceſſary, however, before 
- we proceed to examine any others, to conſider 
N which regard the relation of genus or 
I; | ſpecies, 
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ſpecies, as far as reſpects theſe attractions: he- 


cauſe: the other laws, or their general effects, 
have ſuch an immediate connexion with or 


dependance on chem, as tender eicher incom- 


prehenſible in a 


ate vie. 


Moſt ſpecies of bodies, ahichbans & ningh 
the- —— qualities and appearance as to be 
neral view © 


deemed of the ſame genus in the 


of nature, have, for the part, the 
ſame ſpecific attractions: : this is not 
without fome abſolute exceptions to the con- 


and great variations in the degree f 


- wary; 
Awoſt all — each other; as will be more 

explicitly thewn below. 

It is generally found, Aare that, whas 

1 any two ſpecies of different genem will com- 


menſtruate, all the different ſpecies of each of 


Juch genera will likewiſe admit of a menſtrual 
Lambination with thoſe of the other. But this 
as not univerſal, or conſtant; far there are in- 
ſtances, where particular ſpecies deviate in this 
paint from the nature af the reſt of their genus 

as in thoſe of gold and mercury: N e 
Which will combine with no acids but a mixture 


of the ſpirits: of nitre and falt; though moſt o- 
ther metals will eee e all the 


ſpecies of that genus: and the other will om 
menſtruate readily with moſt other metallic ho- 
| dier but refuſes all combination with iron. 
As there are ſuch inftances of particular 
Foncies, which refuſe to commenſiruate With 
each other, contrary to the nature of the reſt 
of — — of that ee be- 


- 
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long; ſo there are inſtances, alſo, of particular 
ies in ſeveral genera, which will commen- 
with ſome. of the ſpecies of another 
genus, to which all the,others of its own, are 
neutral. As, for . ample,/ lead will, . with. 
| the) | of a moderate beat, - combing 
with the expreſſed oils of Olives, rape, . 
and ſeveral other vegetables; to which all the 
reſt of the metallic genus appear wholly averſe: 
and copper, con to the nature of moſt 
other metals, is diſſolved by u ſolution af lx. 
riums ſalts in water. 

Beſides this agreement, wich regard to the 

c attractions, which is betwixt bodies of 

the ſame general nature; and which. conſti- 
tutes them of the ſame genus alſo, conſidered 
with reſpect to their menſtrual nature; a fimi- | 
lar agreement is found, in a great number of 
bodies, that vary much in their general nature, 
and have nothing in common but fuch attrac- 
tions: and this agreement, with reſpect to the oh- 
ject of their attractions, conſtitutes them never- 
theleſs of one genus, conſidered with relation to 


of bodies differing generically, in other et 
is nevertheleſs confined to one i 


is A Ange fone kin 
metallic bodies, urous or phlogiſtic 
ſubſtances in @ certain ſtate, that are 2 
from their commenſtruating alike with 
and rendering them neutral, or Sang 
their ſpecific attracti 8 
combined win them, diinguſhed, as bein 


their menſtrual nature. This kind of agreement 5 
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bf one genus, in this light, under the name of 
ALKALTES ; though many of them agree-with 
the others in no particular but this: their action 
on vegetable colours, which is regarded as the 
criterion of their alkaline nature, being only'one 
of the effects of their ſpecific attractio! with 

to acids; and not a diſtinct property; 

The whole therefore of what ought. 
underttoedd by the word allaline; is 
on of thier” bodies to acids: 757 any that will 
combine with acids by ſuch attraction as gives 
it a place in this ſeries, (of which the criterion 
3s, that it depart or be departed by others of 
the ſeries in the manner below explained) may 
be properly deemed alkaline. Eb 260 
All bodies, which may bs inccoanted* of 
the ſame” genus with reſpect to their Tpecific 
attractions, do not however poſſeſs their men- 
ſtrual power in the ſame degree; but differ 
generally from each other in the force of their 
Attraction: ſo that the ſeveral ſpecies of each 
genus, [conſidered in this light, make a ſeries 
in which they have a ſubordinate propo 
of power one to che other. This difference 
in their attractive fores does not, nevertheleſs, 
appear from any circamſtances of their men 
ſtrual action on the ſpecies of other ge 
with which they will combine; but on 
the exertion of a power, that the ſtronget Rave, 
of diſpoſſeſſing the weaker, when ſuch weaker 
Iscombined pas oy l of © ecrtair i! other 


tive 
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tive 8 in the different ſpecies of the 
ra is determined; and by which 
of the changes in bodies are wrought 
in in the operations either of nature or art; it is 

to confider it here in che moſt ex- 
plicit and diſtinct manner. wr 
When any two: bodies of a t genus 
are combined, and a third of the ſame genus 
with either of them is added under the cir- 
cumſtances proper for their commenſtruation, 
ſuch third will not for the moſt part commen- 
ſtruate with them, ſo as to become an addi- 
tional element to the compound; but; if it be 
of a ſuperior or higher degree of attraction 
than that in the compound which is of its own' 
genus; it will commenſtruate with the other 
of tlie different genus from itſelf; notwith- 
ſtanding the ſtate. of combination in which 
this was before with that of its own. The 
cohſequence of ſuch commenſtruation betwixt 
the ſtronger thus added, and that of a different 
genus frem it, will then be, not only a combi» 
nation betwixt them, but an abſolute ſepara- 
tion of the third or weaker of its own genus 
from the other: which weaker, having its action 
ſaperſeded, and being thus difpoſleiied and ſe- 
parated, will regain its original ſtate; and either 
| collect itſelf into a concrete body or mats,” by 
the difference of its ſpecific gravity from that of 
the new compound, where the circumſtances 
admit of it; or remain ſimply eommixt with 
it, without, e ee being further united 
. ROY NE This 1a. 
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may be illuſtrated by a great multipl 
— : of which —— thoſe Ces | 
in'the following experiments may ſuffice. ' 
Take filver, — diſſolve it in ſpirit of ang 
according to the manner directed hereafter in 
the experiments on. ſilver; and then 
filings of copper dlouwhpte no: and it 
will commenſtruate with the ſpirit of nirte and 
the ſilver: which will fall to: the bots 
from the ſediment; and then put into it ſmall 
iron bars, which. will ſeparate the copper, in 
the ſame manner as that before ſeparated the 
filver. Proceed then to uſe chalk, volatile al- 
kaline ſalt, and ext alkaline falt, in the fame: 
manner; and they will all fucceſhively-actwith; 
like power on the ſpirit of nitre; and each 
commenſtruating Ain it, ——— N _ 
which it was combined before. | 
This is an example with regard: to | 
Aline bodies: and the ſame will est to 
hold in eee, the e eee 
ment. 7 12-25% A none 
Add ſpirit f nitre to ſea alt,  whict 
a compound of its own proper acid, — 
alkaline falt: and having put them into a rr 
tort, place the retort in a ſand bath. Ei on 
then. the receiver; and give a moderate heat 
to the ſand. T he ſpirit of ſea ſalt being ſopa/ 
rated from the alkaline ſalt, which is the baſis 
of it, by the ſuperior attraction oo the ſpirit of 
| nitre, will riſe, and be collected in the re- 
ceiver ; z: while the * of nitre, . Tet 
Sis + i ne 
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bined with the alkaline falt, will form a ſpe- 
_ of nitre. Take afterwards this nitre; and 

ng put it into another retort, add to it oil of 
| — and then repeat the ſame operation as 
before! The ſpirit of nitre will riſe, and be 
recovered in the receiver, in the fame manner 
as the ſpirit of the ſea ſalt was before; and 
the oil of vitriol will remain combined with 
the alkaline falt, which was at firſt the baſis 
of the ſea falt, in the form of the falt called 
fat mirabilis Glaubers, © 
In order to obviate an objection that mi ight 
ne againſt the concluſiveneſs of this experi 
ment if is proper to obſerve, that the ſeparation 5 
of the ſpirit of ſea ſalt from its alkaline baſis 
is not owing' to heat: that medium being em- 
ployed only to free it by diſtillation from the 
new formed nitrous falt, with which it would 
ether wiſe remain commixt; but ſuch ſeparation 
is eauſed ſolely by the ſuperior attraction of the 
ſpirit of nitre. The ſame is true like wiſe with 
reſpect to the ſpirit of nitre and oil of vitriol; 
when the former is recovered in diſtillation by 
means of the latter: for if the nitre or ſea ſalt 
were ſubject to the ſame or a· greater heat with- 


out the addition of the oil of vitrioFor nitre, not 


the leaſt of the acid ſpirits of either of them 
would be raiſed, or ſeparated from the alkaline 
baſis of the ſalts. 
This principle of ſeparation I call DEPAR= 

_ TURE; and the ſeparation ſo made a DEPART : 
there being already no terms in uſe to expreſs 
in 1 caſes, either this action of bodies oft 
| C 2 each 
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aN other, or its effects; though it is the means 
by which the far greateſt part of the changes 
are made in bodies, as well by nature, as in the 
8 of art: and it is therefore extremely 

eceſſary to eſtabliſh the diſtinction of this kind 
of decompoſition of bodies from that | analyza- 
bon which is produced by means of heat or 
other media. 

There are inſtances, nevertheleſs, 3 
ſome ſpecies do not refuſe to commenſtruate 
with a compound, of which one of 'the ele- 
ments is another ſpecies of the ſame genus, 
and of inferior attraction to itſelf ; but wilt 
combine freely with it, inſtead of uſing 
a departure. As in the caſe of oil off vitriol 
added to ſpirit of nitre combined with fil- 
ver; which will unite with. the ſilver, though 
in combination with the ſpirit of nitre, and 
form a compound of the three, (which will 
be the luna cornea,) inſtead of tt a nen | 
of the ſpirit of nitre. _ 

Other inſtances may be a 3 two 
ſpecies of the ſame — though of different 
degrees of attraction, will, when mixt in a 
certain proportion, commenſtruate with ſome 
ſpecies of another genus, to which genus 
nevertheleſs each is abſolutely neutral while in 
its ſimple or ſeparate ſtate. As, for example, 
the acid ſpirits of nitre and ſea ſalt; which 
when duly compounded form the aqua-regia, 
that will diſſolve gold; to which both of them 


te neutral, while they act in ; ai FOE 4 
unauxt ſtate.. 
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It muſt be obſerved, likewiſe, that all ſpecies 
of the ſame genus do not differ, ſo in the pro- 
portion of their attraction, with reſpect to each 
other, as to be capable of making a depart one 
of the other, by their action, from the bodies of 
any other genus, with which they may be com- 
bined. As may be ſeen in the inſtance of the 
alkaline baſis of ſea ſalt, and the fixt alkaline 


ſalt of vegetables; which cauſe no ſeparation 


one of the other from the acids with which 
they will combine; though they are evidently 
not the ſame ſpecies, as appears by their pro- 
ducing ſalts of different form and qualities, 
when combined with the vitriolic acid: the 
baſis of ſea ſalt forming the kind called Glauber's I 
| felt; and the other that calle tartar vi- 
triolate or fol polychreſtus. 
In caſes where ſolid bodies are antics: 
with fluids in the tate of ſolution, if a depart 
de made of the ſolid body, it will reſume its 
original form on being ſeparated from that 
which produced its change into a liquid; and 
becoming therefore, again ſolid, it will ſubſide 
to the bottom of the veſſel, containing the mix- 
ture, in the form of a powder. This effect is 
called PRECIPITATION ; and the body cauſing 
the ſeparation is ſaid To PRECIPITATE chat 
which is ſeparated. _ 

In ſome caſes, here two bodies, of diffe- 
rent genera, are combined, of which one, be- 
ing originally ſolid, is rendered. fluid by the 
other, and kept in a ſtate of ſolution, if a "third 
be added of the fame genus with the diſſolving 

C 3 ſpecies, 
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ſpecies, but ſuch as would when commixt 
with it render it a corroding n m to the 
other ſpocies, the ſame effect of corroſion will 
{till follow, notwithſtanding the ſolid body was 
before diſſolxed by the — ſpecies. Fo or the 
third body thus added will conjoin with both 
the OT” : and the diflowing power _ 
now changed into the corroding action, 
pound will aſſume a ſolid form, of — 
1 — kind that would have been produced, 
| if the two bodies of the ſame ſpecies TN been 
cammixt hefore their addition to the ſolid 
body; and a precipitation will conſequently 
enſue, reſembling i in its appearance thoſe made 
departure. An inſtance of this is offered 
in the caſe af ſilver diſſolved 1 in ſpirit of dier. 
to which oil of vitriol is added; Which p 
Pitates the ſilver, combined with both t 
acids, in the ſtate gs was: abovr abſerved. in 
Aich it is called lupa.cornea. As alſo in the 
caſe of mercury diſſolved in ſpirit of nitre, 
to which common ſalt is added, where @ pre- 
Cipitatio on of the mercury enſues in the ſtate 
in which it is called white precipitate. This 
kind of precipitation, where the body which 
; jt, does not ſeparate the ſpecies — 
but, uniting with the compound, 
only changes the nature of the — 9G 
_ Wane: gall apy 4p BY r 
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In the abby —, where acid 15 | 
are made to act on metals, earths, or alkaline 
ſalts, in Order to their (lution, it is to be 
underſtood, that beſides the proper matter of 
the acid, Aa certain quantity of aqueous fluid is 
always commixt; and acts as the proper diſ- 
ſolving menſtruum to the compound of the 
real acid, and the metals, &c. - otherwiſe, on 
all theſe) combinations, a dry falt only would 
be produced: and the ſolid bodies afterwards 
added would have no effect, for reaſons 3 
will be below explained. But as the acid ſpirĩt 
are never really to be obtained, by any ng 
paration of them, free from a conſiderable 
quantity of water, the effect of the experi- 
ments will always be as here reported: and 
the compound of the acid and water, taken 
as one ſimple body, may without impropriety 
be there conſidered as the diſſolving men- 
ſtruum, in order to explain with more caſe 
the principles I would illuſtrate by them; 
though, in fact, the Water is the only real dif-' 
ſolving” menſtruum in ſuch caſes; and thoſe 
which I have called the precipitations by cor- 
roſion, are, ſtriftly ſpeaking, made in the in- 
| ſtances mentioned, by rendering the com- 
pound formed by the metals, and acid ſpirits, 
neutral with reſpe to the water, I avoided, 
nevertheleſs, entering into this conſideration, 5 
when I applied theſe caſes to the explanation 
of the principles, to prevent that difficulty, 
which would have reſulted from making the 
notion of the action of the ſeveral bodies too 
C 4 5 complex, | 
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complex, by multiplying the deeper thoſs 
concerned in the effect. Aist 218 * 


In ſome caſes where — compou s 
put together, under the proper-eifc amſ 
$.0 double Ser e and — ae 


e 
e new compounds formed, — a 
change 775 elements with reſpect to each other. 
The principle on which this effect i is brought | 
about depends on the following eircumſtances. 
Suppoſe A to be a body ee en 
genus, combined to B g ſpecies of another z 
and Ca ſpecies of the ſame genus with A, 
but of inferior attraction, combined with D, a 
ſpecies of the ſame genus with B, but of ſu- 
perior attraction to it. Let theſe two com- 
pounds be pus munen in the proper; manner, 
and A and D will commenſtruate tagether, 
notwithſtanding their prior combination with 
B and C: their mutyal attzaction being greater 
than thoſe by which they were united to — 
others: and B and C being therefore: d. ; 
ed, and. freed from the power of A 5. 
will, likewiſe combine alone; as if they 
ſimply been put together. So that two new dom 
pounds will be formed of A and D, being the 
two bodies of the different genera which have. 
the ſtrongeſt attractions te each other; and B 
and C, being thoſe that have the weakeſt. 
Examples of this may be ſeen in the follow- 
ing experiments: and many others, which 
might he, propoſed with — to the; bodies 
er form ſaline eo rg as m_ as ſome. 
. . Take 


* 


Take mereu wag Agde it io ſpirit of ni- 
— (according to. the directions below given in 
the experiments, of mercury); and afterwards 
evaporate to dryneſs the Alt formed by theit 
combination. Mix this ſalt with an equal 
quantity of ſea ſalt; and put the mixture into 
a mattraſs placed ina proper furnace for ſubli- 
_ OE — Dn the 
begins to kq ) will 
mercury and combine : with the alkaline part 
of the ſea falt, in conſequence: of its attrae - 
tion's being: ſuperior. to that of the mereury: 
and the: 855 of ſalt being by that means de- 
parted, or ſeparated from the alkaline: part af 
the ſalt, wil combine with the mercury, 
- Which was in like manner ſeparated fromthe 
ſpirit of nitge.,. So that at the end of the opes 
kation, the heat how: continued the due time 
bet ſubliming all the matter which will- riſe 
the whole of — 0 oldies and alkaline 
part of the ſea ſalt, will be ſound at the bottom 
ef the mattrafs,' in the form of a fixt nitrous 
falt; and the mercury, and ſpirit! of the ſea | 
falt, raiſed in a cake in the n 
my: of ereghve Ei e boy g 
23-0886; 
£1 Take mereury dorroded N oil of. ain 
the manner helen — in — ron 
on mercury; and having mixt any quantity 
with two-thirds. of its weight of fea falt,- pro- 
ceed as in the above experiment: and the oil 
of vitriol will be. found to have left the-mer- 
ary, and combined with the alkaline _ 
CCC 
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| the ſea falt, in the form of the fal mirabile 
Glauberi; and the ſpirit of ſalt, to have united 
vith the mercury in the form of nee ſub- 

limate, as in the laſt experiment. 1 5 7 
Ont 5c l 

Take cuprodive: ſublimate, which 12 as may 
be inferred from what has been ſaid in the 
above experiments) is formed of ſpirit of ſalt; 
and mercury, and (according to the pharma- 
ceutic proceſs for preparing cinnabar and but- 
ter of antimony) add to it half its weight of 
crude antimony 7 potedered.. Having mixt them 
well together, put them in a retort; and place 
it in a ſand heat with a receiver luted to the 
neck. On giving a ſtrong heat, that the mat 
ter may liquefy, the ſpirit of ſalt being more 
ſtrongly attracted by the reguline part of the 
antimony, which is of a higher order in the 
ſeries of the mineral genus, will leave the 
mercury, and combine with it; and the com- 
pound thus formed will then be raiſed by the 
heat, if duly continued, into the neck of: the 
retort, in 'the form of butter of antimony 2 - 
while the mercury, being thus freed from tife 
ſpirit of ſalt, and the ſulphur from the regu- 
line part of the antimony, will alſo commen- 
ſtruate, and form a maſs, that will be found 
at the bottom of the retort: but which, being 
put into a proper ſubliming veſſel, and expoſ 
to the due degree of heat, will ble Ano 
produce a true cinnabar. 

In each of theſe experiments a change of 
the elements in the two compounds made to 
act on each other is effected: as may be de- 

2 monſtrated 
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emonſtrated by the analyſis of the wee: VA 
Proc UCUE, and by other means. n, 
An ſome eaſes of the Sens b n 
pounc roles. — — 1 


| proceſs — —— 
ſublimate: where e, vitriol, crude nitre, ' 
{ea falt, and mercury, are put topether, in 
onder to ebta6n's combiaation nen er 
rit of the ſen falt, and the mercury; which, 
as was before obſerved, — # Nenwrrry 
ſublimate. This is brought about, through the 
commixture of theſe ſeveral bodirs, by the 
following means. The green vitriol, is, as is 
ſhewn in the experiment before recited, 4 
combination of oil of vitriol, which is of tho 
higheſt order of attraction in the ſeries of tho 
_ acid: genus; and iron. The nitre is 
of ſpirit of nitre, vhich is of the next order 
in the acid genus to the oil of vitriol, and f 
— —— The com- 
mon falt, as hath been before mentioned, is 
formed of the ſpirit of ſalt, which is of the 
third arder of the acid genus, and à peculiar 
kind of flut alkaline falt, of equal attraction 
to the fiat Alkaline ſalt of vegetables. The 
ſpirit af fab; required in the compoſition of the 
{ublimate, is, therefore, furniſhed e road 
falt ; but the alkaline baſis of 'that falt, being 
of ſuperier attractiom to the mercury, wo 
er or acid to it, ach 
luci 
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fach ſpirit was firſt ſeparated from it; 
which could be only done by the power of 

ſome other acid of a ſuperior attraction. To 
produce therefore this ſeparation, nitre is add- 
ed; the ſpirit of which is of an higher 
order, and conſequently capable of departing 
the ſpirit of ſalt from its baſis. ' But the addi- 
tion of nitre alone is yet, nevertheleſs, inſuffi- 
_ cient to the end. For though ſuch ſpirit in its 
open ſimple ſtate, would have the due effect; 
yet being, in the nitre, combined with the fixt 
alkaline falt of vegetables, which is, as was 
before obſerved, equal in attraction to the al- 
kaline part of the ſea falt, the two compounds 
Have not the leaſt action on each other, till 
ſome further change be produced in the nitre, 
in order to the ſeparating its ſpirit: which can 
only be effected by oil of vitriol; as being the 
only acid of ſuperior attraction to ſuch ſpirit. 
To this end, the vitriol is added: that it may 
ſupply the due proportion of oil of vitriol uncle 
though in this caſe combined with the iron, 
in forming the green vitriol, leaves it never- 
theleſs, and riſes in vapour, on the application 
of a ſtrong heat. A commixture of theſe 
ſeveral bodies, therefore, being made, the 
mixt matter put into a ſubliming veſſel placed 
in a proper furnace, and the due heat admini- 
ſtered, the oil of vitriol, in the green vitriol, 
being ſeparated by the heat from the iron, 
and attracting the fixt alkaline ſalt, which is 
the baſis of the nitre, departs or ſeparates the 
ſpirit of nitre from it; Which in its turn — 
e 5 alſo, 
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baſis - of the common ſalt, and expels its 
acid ſpirit: which, being thus ſet at liber- 
ty, combines with the mercury; and forms 
the corroſive ſublimate. The ſublimate, thus 
formed, riſes in fumes during the operation, 
to the upper part of the glaſs: while the eil 
of vitriol, having combined with the alkaline 
part of the nitre, — the ſalt called ſal poly- 
chreſtus or tartarium vitriolatum: and the ſpi- 
rit of nitre, with the alkali of the ſea ſalt, forms 
2 fixt nitrous ſalt, not hitherto diſtinguiſhed 
by any particular name: which two new 
compounds remain mixt in a. maſs with the 
iron; that being deprived of the oil of vitriol 
is reduced to the ſtate of a magiſtery or preti- 
— Powder; In the ſimple view of this 
—. of the proceſs; the addition of the 
nitre ſeems unneceſſary; as there appears no 
reaſon, why the eil of vitriol, the ſea falt, 
and the mercury, might not equally well pro- 
duce the ſublimate, ; — the addition of 


it: ſince the oil of vitriol is of much ſuperior 5 


attraction; to: the ſpirit of ſalt; and might, 
therefore, ſeparate it from its alkaline baſis, 
without the interpoſition of the ſpirit of nitre. 
But, on the conſideration of a fact not 
hitherto Rated, this reaſon will offer itſelf. 
The attraction of the iron with acids being 
ſtronger than that of mereury, it would there- 
fore combine with ſpirit of ſalt, and prevent 
any commenſtruation betwixt that and the 
mae without mh: ee of ſome 


other 
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other cauſe: and there is ſomewhat 
which the combination of ſpirit of falt 2 
iron has, with reſpect to heat; for though ib 
of vitriot, being much leſs volatile in its ſimple 
nature thaw ſpirit of ſalt, will quit the iron, 
and riſe in vapour, with a moderate degree of 
fe ; yet the ſpirit of ſalt when combined with 
the iron, will not be ſeparated, nor driven from 
it, even by a very intenſe heat: the reaſon: ei 
 which/ ſeems to ariſe from its great fuſibility. 
The nitre is, therefore, — — on another 
ſcore; that is, the deſtroyiug the compoſition 
of, or calcining, the iron; wich id a com 
pound formed of a metallic earth and 
don, and conſequently ſubject, as will appear 
below, to be analyaed by the burning power of 
the nitre on the —— from which ef- 
fect, the attractiue power of the iron on the 
acid genus is changed; the calæ or meer. oket 
of the iron, not retaining the ſume power witix 
reſpect to either ſpirit 5 ſalt or oil of vitribl as 
it poſſeſſes when reduced to: its: metallic ſtate 
by: combination wit the phlogiſton- The 
neceſſity of uſing nitre;. in che proceſs/ for 
making corroſive ſublimate with erude vitriol; 
ddes not; therefore, in the leaſt make agulnſſ 
the: doctrine of the la of departs;- as founded 
on tlie different degrees of attracton betwixt! 
the ſpecies of each genus. For it is not from any 
defect in the oil of wittiol, to cauſe a depart! 
of the ſpirit of ſalt acco to cheir rank in che 

feries of the genus to which g that 
- It:cannot produce ſubllinate, bylits / commilx= 
* ſea ſalt and mercury under the due 
| circumſtances ; 
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circumſtances; but to the preſence of the iron! 
which reſtrains the ſpirit e. when really 
| ſeparated from its alkaline baſis, - from a 
on the mercury: ſince, if the oil of vitriol 
be: . fabſtituted for. the crude vitriol in this 
proceſs, and the proper treatment be obſerved, 
— weil follow without the affiſtance- 
of nitre : as may be collected from the experi- 
mene before propoſed, p. 23 
and 24, for the illuſtration of the doctrine of 
e departs by a. ſimpler iaſtance. 

Beſides thoſe of departs, usch ane mais 
the ſuperior attraction of ſome body - of thei 
ſame genus with. that departed,” there are 
others cauſed — no: the 
ſame genus, but different in all reſpects except; 
that of having, in common, an attraction with 
relation to the body from which the depart is 
made. As for example, water, bein comes 
| bined in a proportion not too great with ſpirit: 
of wine, wil be departed hy the addition v8 
fixt alkaline falt: which, being heated, and 
put into a veſſel containing the ſpirit and water 
and the veſſel — . in the 
water, and ſeparate it from the 

will float his the ſolution, —— the 
effect diſtinctiy viſible. | Or, the fame may 
do ſeen in the caſe of reſinous bodies diflblved 
in ſpirit of wine: which will! be precipitate 
on the addition of water to thic- ſpirit. The 
principle in theſe departs, made by bodies of 
different. geneta from thoſe which are departed; 
is nevertheleſs the fame as in the others made 


” 
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by bodies bf the ſame genus: for the reſpec3 
tive attraction of the body which makes the 
depart, being greater than that of the body 
departed, it 3 with the third; and 
forming a new compound, which is neutral | 
with reſpect to the other, occaſions an abſolute 
ſeparation of it from that with which it was at 
firſt combined. 
- Another attendant effect of 3 
tion, found on many commixtures of bodies, 
is, the generatiſig or ſetting looſe air ih conſi- 
derable quantities: which happens where de- 
parts are made, as well on the action of two 
ſimple bodies on each other, in order to their 
combination ; as of ſimple bodies . on com- 
pounds: or compounds on each other. This 
effect is obſervable in the inſtance of oil of vi- 
triol, or any other acid, added to alkaline falts : 
which mixture, if made in a phial, to whoſe 
neck the neck of a bladder is tied, ſo that 
the air may have paſſage into the bladder but 
be detained there, will ſoon emit ſuch a quan- 
tity of air, that the bladder will ſwell, and be 
diſtended; and, if the proportion of commen- 
ſtruating matter be ſufficient, will at length 
burſt with the expanſive force of the confined 
air. Or this experiment may be made with 
yet more ſenſible conſequences, if, inſtead of 
oil of vitriol and alkaline ſalts, aqua fortis and 
tin or copper be employed. This ſeparation 
of the air from commenſtruating bodies. is 
base parent, where it happens, by the 
ſeeming ef erveſcence or ebullition that is — 
ceiv 
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ceived i in the mixture, and which is, in fact, 
nothing more than this air forming bubbles 
greater or leſs according to the more viſcid or 
Jooſer conſiſtence of the fluid; and riſing to 
the ſurface, where it either ene the ve- 
hicle of the fluid that contains it, or remains 
there in the form of bubble or froth. The 
ſenſible production of air is not, however, an 
univerſal: effect of the commenſtruation of all 
kinds of bodies: for, in the commenſtruation 
betwixt water and other ſubſtances, it is not 
found; nor in that of the acid ſpirits with each 
other; nor of the reſinous bodies in man 91 
wine, and many others. 

The production of heat is, likeeits, a very 
frequent attendant on commenſtruation; and 
ſometimes in the moſt intenſe degree; as is 

ſeen in the inſtance of exploſive mixtures. 
The exploſion of bodies is, indeed, nothing 
but a very rapid commenſtruation of thoſe in 
which the ſpecific attractions are very ſtrong ; 
and which, being commixt in a pure ſtate, un- 
clogged with heterogeneous matter, under the 
circumſtances moſt fit for their mutual action 
on each other, generate a proportionable de- 
gree of heat; and cauſe thoſe violent effects: 
as will be more explicitly ſhewn in the expe- 
riments relating to fire. The leſſer degrees 
of heat, which do not riſe to the exploſive 
point, may be found on the commixture of 

many bodies: as in the inſtance of the acid 
ſpirits, and the metals they commenſtruate 


with; of quick-lime and water; and of oil 
Vor. „ 3 of 


14 INTRODUCTION. 
of vital alſo and water, in a very remarkable 
manner. 

There is, nevertheleſs, an inſtance of one 
genus of bodies, which commenſtruating with 
water, will produce cold inſtead of heat; that 
js to ay, the mixture will become colder than 
the atmoſſ phere, either in a greater or lefs de- 
— . — to the nature of the ſeverai 
ꝓpecies of this genus: which is that of falts. 
The greateſt degree is found to ariſe from 
neutral ſalts formed of alkaline falts, either 
volatile or fixt; as fal ammoniacus, ſea ſalt, 
al polychreſtus, and nitre; and in a variouſly 
lefler proportion from all other kinds of falts. 
There is nothing more required in the expe- 
riment for diſplaying this quality, than to put 
the ſalt powdered into the water, ontained 
in a proper veſſel; and to ſtir it about till it be 
diffolved : when the effect will be found to be 
produced. The ſal ammoniacus is the moſt 
expedient kind for this purpoſe ; becauſe it 
diſſolves in the water with leaſt trouble. The 
cauſe of. this phenomenon is not to be aſſign- 
ed: depending on the interior conſtitution of 
bodies with reſpect to qualities, that are not 
the ſubje& of experiment; nor conſequently 
of inveſtigation : and there is a femarkable 

circumſtance attending this effect, that rendets 

it ſtill more difficult to account for: which is, 
that of whatever degree of coldneſs the water 
may be, in which the folution is made, tlie 
pro — of cold added to 1 will N 
W 
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the fame: as will appear from this further 
ſuit of the preceding experiment. 
Let a ſolution of {al ammoniacus be made 
as above: and; while it yet retains the great- 
eſt degree of cold n the admixture 
of the ſalt, immerſe another quantity of water 
contained in a tin box, or other proper veſſel 
in it: and, when the freſh quantity of water 


= has contracted all the coldneſs the firſt ſolu- 


tion is capable of tranſmitting to it by the con- 
tact, take out the veſſel ; and put the due pro- 
tion of ſal ammoniacus in the water thus 
nfrigerated ; ſtirring them quickly about ag 
| before. This new ſolution will then gain 4 
proportion of cold, nearly 4s much greater 
than tliat, in which it was when the ſalts were 
put into it, as the firſt was than that of the 
circumiambient atmoſphere: and if, again, a 
freſh quantity of water be infrigerated by the 
ſecond ſolution, as that was by the firſt, and 
the proper quantity of {al ammoniacus be in 
like manner diflolved in it, the degree of cold- 
neſs will be ftill proportionably augmented ; 
and the parallel effect will follow, on a yet 

further repetition of the ſame treatment. 
Theſe are the principal of the laws and im- 
mediate effects of commenſtruation, or the ac- 
tion which bodies have on each other in con- 
ſequence of their ſpecific attractions; but it is 
neceſſary, likewiſe, to conſider the circum- 
ſtances, that are conſtantly neceſſary to, or 
required in, 1 caſes for the Wir 
| | '2 | 
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of theſe attractive powers, either i in theit full, 
or more limited degrees. | 
The firſt, and moſt neceſſary, Metab 
required in. the commenſtruation of all bodies 
IS, that one, or more of them, ſhonld be then 
in a ſtate of fluidity, either of a fixt, or va- 
porous kind. For folid or dry bodies, how- 
ever great may be their mutual attractive 
powers, are always paſſive to each other; 
though brought even into the cloſeſt eontact; 
or commixt in the moſt intimate manner they 
admit of, while 1 in that ſtate; and ſuch ſolid 
bodies require therefore, either to be previouſly 
diſſolved in ſome aqueous or other fluid men- 
ſtruum, to be fuſed or liquifzed by heat; er 
to be converted into vapour. Under any of 
theſe circumſtances of fluidity, the ſpecific at- 
tractions take place: the reaſons for which 
will appear obvious to any, who conſider the 
nature of their action in a mechanical view. 
Heat is, likewiſe, in many caſes neceſſary 
to the commenſtruative action: as, for ex- 
ample, in the caſe of linſeed, and other ſuch 
oils, and the gums or gum reſins, which they 
are capable of diſſolving, as the arabic, ſanderac, 
and maſtic; for all which a boiling heat is re- 
quired, in order to their commenſtruation with 
thoſe oils: and the ſame may be found in 
many other inſtances. The degree of fubor- 
dination is likewiſe changed in ſome caſes. by 
the ſupervention of heat: as in the inſtanc 
of chalk with reſpect to volatile alkaline ſalts. 
The firſt of which will, when combined with 
acids, 
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acids, be departed, while in a cold ſtate, by 
the other: but, on receiving the degree of 
heat, that will analize animal and vegetable 
ſubſtances, will make a depart of the other 
from any acid with which it may be combin- 
ed. As appears in the common proceſs for ob- 
taining the volatile ſal ammoniacus by means 
of chalk; where that ſubſtance being pow- 
dered with ſal ammoniacus in the proportion 
of three of the firſt to two of the other, 
and the mixture put in a retort placed in 
a ſand; bath, and ſubjected to a ſtrong heat, 
the volatile alkaline ſalt will be ſeparated, by 
the ſuperior attraction, from the ſpirit of ſalt, 
with which it was combined in forming the 
fal ammoniacus. 
- Beſides the effect of hens, where it is ab- 
ſolutely neceſſary to the commenſtruation of 
ſome bodies, it has a power, with reſpect to 
certain kinds, of accelerating the combination, 
or cauſing it to be more quickly performed, 
even in ſome caſes to a very great degree. 
This principle i is well known: and the pro- 
per application made of it, practically, in the 
caſe of moſt kinds of ſolutions; particularly 
| thoſe of ſaline, gummous, or gelatinous bodies 
In -water : and indeed heat, in a gentler de- 
gree, is not only a great medium of art, but 
of nature alſo, in puſhing forwards thoſe com- 
menſtruations, in bodies of almoſt every kind, 
by which the changes proper to each inten- 
ſes are brought about, either with reſpect to 
che forming the various compounds, or their 
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„ INTRODUCTION: 


reſeparation into the more elementary ſpecies 


of which they were formed. 
There are, nevertheleſs, ſome few caſes 
where heat appears to be deſtructive of the 


menſtrual power. As in the inſtance of 
- whites of eggs, which combine with water 


before they have undergone the action of a 
stronger heat; but, being expoſed to that of 
boiling water, they concrete; and, collectinę 

totes; form a folid maſs, which is not ar 
gain ſoluble in water at all. The fame is al 


true of the ſerum of the blood: for it thickens 


in its conſiſtence, in like manner, with a boil- 
ing heat; and will no longer ſuffer a combi- 
nation with water. It may be juſtly doubted, 
however, in both theſe caſes, whether the 


change be made, by the heat, in the menſtrual 


wers of the bodies, while they continue 
really the fame ;. or whether it be not made 
in the compoſition of the body, by ſeparati ug 
ſome volatile matter from it; which flying 
through the means of the heat, renders the re- 
pn part a different compound; and con- 
ſequent] 3s ſubject to different laws with regard ta 
al nature. But it is beſides the pre- 
ſent purpoſe, to enter more minutely into any 
diſquiſition on ſuch points; nothing more be- 
ing required here, than to enumerate this ef- 
fect of commenſtruation amongſt the reſt of 
thoſe that are attendant on 'the nature 'of par- 
ticular bodies, 
The knowledge of theſe various laws and 
effects of, and t he ſeveral circumſtances and 
conditions 
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conditions requiſite to, commenſtruation, both 
With reſpect to the general nature of them, 
and the manner in which they relate to parti- 
cular kinds of bodies, make the principal ob- 
ject of perſuit to experimental chemiſtry. As 
_ ny ſuch knowledge conſtitutes . a 
mportant branch of natural philoſophy, 
== indifpentbly neceſſary to the explana- 
tion of the minuter phænomena that .ogcur in 
the action of bodies on each other in the leſſer 
ſyſtems; as becauſe the object of it compre- 
hends the means, by which the maſt mate- 
cial part of the chemical operations themſelves 
are rendered effective of their purpoſe ; from 
whence this knowledge muſt « conſequently he 
canſidered as the only baſis, on which 
conſiderable diſcoverics, or further impraye- 
ments, not wholly owing to accident, can 
be founded. — therefore, would cyl- 
4ivate ſucceſsfully the ſcience of chemiſtry, 
whether with a view to the operative or prac- 
 <tical application of it, or in a more ſpeculatixe 
and philoſophic intention, ſhould firſt endea- 
vour to. obtain a thorough intelligence of theſe 
certain and extenſive principles; Without which 
he may indeed meet with ſubject of wonder 
lin the ſeveral ap s that the experiments 
of that kind preſent; but will always remain 
ignorant and | unſatisfed with regard to the 
—_— and Tr of them, 1 7 5 
ther to each other, or. the gener m of 
the phyſical .@conomy : as he will want the 
key, with wie A an * : 
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for the inveſtigation of the ſecrets of nature, 
on which moreover thoſe of art in a great de- 
The ſpecific attractions have by many wri- 
ters been called AFFINITIES ; and where de- 
parts have been produced, they have been ſaid 
to be owing to the affinity of the body making 
the depart, with that from which the depart 
was made: as, for example, when. copper 
departs ſilver from the ſpirit of nitre, it is ſaid 
to be from its greater affinity with the ſpirit 
of nitre. But I wholly reject the uſe of this 
term in that ſenſe, notwithſtanding it has now 
the ſanction of eſtabliſhed uſe: as being very 
improperly applied to this meaning; and 
tending to breed confuſion and error in the 
early notions and conceptions of thoſe who 
may enter on the ſtudy of theſe ſubjects; and 
"who muſt unavoidably be miſled, by the ori- 
ginal ſenſe of the word, to draw falſe conelu- 
ſions from the ule of it. For affinity certaihly 
muſt be underſtood to imply ſome ſameneſs 
or agreement of nature, or kind, in the bodies 
betwixt which it is ſaid to ſubſiſt : whereas the 
ſpecific attractions, which are what is miſcall- 
ed by this name, will be found, for the moſt 
part, to be exerted by thoſe bodies, on each 
other, that are the moſt different in their ge- 
neral nature; and, inſtead of agreeing with 
each other in their qualities, have thoſe that 
are the moſt oppoſite: and which, by the very 
action that is owing to this principle, they 
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mutually deſtroy in each other on their com- N 
4 = bination, 
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bination. As is, for example, particularly the 
caſe betwixt the acid and alkaline bodies in 
general: which are certainly, with great im- 
propriety, and diſtortion of the general ſenſe 
of the word, ſaid to have an finity with each 
other: nor indeed, with reſpect to quicklime 
and water, or vegetable expreſſed oils and 
lead, and many other ſuch inſtances of bodies, 
greatly different, though not abſolutely op- 
Poſite in their natures, is the expreſſion apt or 
right. I take the liberty, therefore, of baniſh- 
ing from this work a term, that would natu- 
rally ſuggeſt the contrary of what is true, with 
reſpect to the cauſe and reaſon of thoſe com- 
binations of bodies, and other effects, aſcribed 
to the principle meant by it: and. ſubſtitute in 
its place, that -of 7 75 attractions : which 
conveys a juſt idea of them, according to the 
clearer and more diſtinct lights the preſent 
time affords us. For in the German ſchool, 
from whence this word was borrowed, '' the 
doctrine of attractive powers, as the medi- 
um by which the principal operations of na- 
ture are performed, were very little under- 
ſtood by the profeſſors of chemiſtry: and it is, 
therefore, no wonder, they fell into a miſtake, 
with reſpect to the uſe of a term for expreſ- 
ling a Proveiple of which they were ignorant. 
It 1s ſomewhat - extraordinary, nevertheleſs, 
that Geoffroy, who attempted to reduce the 
ſeries of ſubordinate attractions of ſeveral of 
the principal genera to regular tables for prac- 
tice, and ſeveral other writers fince, who have 


=> 
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not been deficient in the knowledge of theſe 
matters, ſhould have continued the ule of it. 
1 hope, however, the reaſon I thave given for 
my diſſenting from ſo many authorities will 

be allowed to be ſufficient; eſpecially, as it was 
unavoidably incumbent on me, in the per- 
ſuit of my hes according to the light in 
which I have placed them, to ſhew that what 
are called affinities are frequently the very op- 
225 ys t <= opti in any general pro- 


e a5 a quality! in bodies ſerving as 
ar Na of the primary means of experimental che- 
is to be underſtood, the dry and more 
oberg ſtate of bodies that is the negation of 
fluidity: and which is of a nature too ſimple, 
and cognizable by the ſenſes, to require de- 
ſcription, It is rather in general an attendant 
| — than ſubſervient to the end of any par- 
ticular operations in experimental chemiſtry: 
though there are inſtances where it is made 
immediately conducive to the intention. As 
when their acid ſpirits are to be obtained from 
common ſalt and nitre, by the force of heat, 
without any depart, (according to the conſtant 
practice before Glauber introduced the other 
method). For in this caſe the operation would 
be ineffectual, on account of the fluidity of the 
falt produced by. the. fuſion cauſed by the heat 
neceſſary to make the ſeparation, in which 
Fate the acid ſpirits will not rife, if clay, bole, 
tobacco-pipes powdered, or ſame ſuch. bodies 
were not added, to prevent the ſalts from 
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forming a collected fluid; which thoſe bodies 

effectually do by their quality alone of being 
ſolid. The ſame holds good of bricks, in the 
caſe of the diſtillation of olive oil; and of ſand, 
or other ſolid fubſtances, in the diſtitlation of 
amber ; which are neceſſary to check the ebul - 
tion; and render the ſubſtances capable f 
undergoing the Bauen; hen, without boiling 
over into the receivers, 

Fluidity, like ſolidiy, is 600 — the ob⸗ 
je of the ſenſes to need deſcription: and 
with reſpect to the cauſe or reaſon of its pre- 
ſence in bodies, pothing demonſtrable can be 
offered: finee'it is undoubredly dependant on 
qualities, relating to the interior conſtitution uf 
matter, ef which we can have no conception: 
as being not ſufficiently within the reach of 
obſervation and experiment to give room for 
any regulat inveſtigation of its nature. It haz 

indeed been accounted for on mechanical prindi- 
mo 'by'the configuration of parts: being aſerib« 
to the globular figure vf vice — 
ticles; 5 that form will adrnit of the leaft 
tration, and .catiſequently render the:cohefi- 
| proportionably leſs, and ſuffer the particles to 
be moſt eaſily moved and ſeparated; as they ap- 
pears twin Water. But nothing can be more 
inconſiſtent with, and repugnant to, the cir- 
5 3 wy —_ woos * = this 
quality chan ſuch a on: for if fluidity 
amr owing tothe erben form of the particles, 
jt muſt certainly ſũbſiſt fo long as they conti- 


nued of that form; and N ne 
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that ſuch form could be produced or deſtroyed 
ſuddenly by the admixture of a very ſmall pro- 
portion of other bodies, or the moſt gentle ef- 
fect of exterior cauſes: by both which means, 
fluidity may be induced, or taken away alter- 
nately, by very quick ſucceſſions. But to be 
more explicit and intelligible on this point, let 
us conſider this particular, as in the inſtance of 
a mixture of volatile alkaline ſalt, and the al- 
fluid ſtate by a very ſmall quantity of water: 
or in the caſe of freezing water, which ac- 
quires a ſolid conſiſtence, not the leaſt appear- 
ance of fluidity remaining, yet on the approach 
of the ſlighteſt heat, this quality is regained 
till the due degree of cold again deſtroy it: 
and in the caſe of extreme heat there is ſcarce- 
ly any body, as we ſhall have occaſion to ob- 
ſerve: more particularly below in ſpeaking of 
vitreſcence, but what will be brought into this 
ſtate almoſt inſtantaneouſly, though, on a re- 
miſſion of this heat, even while a very intenſe 
degree remains, the fluidity will ceaſe. Novy 
it is very unreaſonable to ſuppoſe, that the ad- 
dition of a very ſmall quantity of water could 
convert particles, that were of other figures, 
to roundneſs: and, that being made round by 
it, a reſeparation of it from them ſhould again 
occaſion their loſs of ſuch roundneſs: which 
muſt be admitted to be the caſe with regard to 
the mixture of the ſalts and. the water: and 
with reſpect to the heat and cold, it is equally 
too difficult to conceive, that cold communi- 
46 cated 
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cated. by the contiguity of other bodies, and 
which in reality is only a privation of heat, 
ſhould take away the roundneſs of the par- 
ticles, and a reſtitution of ſuch heat again re- 
ſtore it; as in the caſe of freezing and thaw- 
ing: or that one degree of exceſſive heat ſhould 
produce it in all bodies, and a ſmall abatement 
occaſion its being loſt again in many. But 
this hypotheſis will appear yet more zround- 
leſs, when we conſider, it is demonſtrable, 
that the conſtituent particles of bodies are not 
actually in contact with each other; but kept 
aſunder, by certain repulſive forces: N 
evident from the perviouſneſs of gold, the 
denſeſt of all bodies, to water, (as ſhewn by 
the Torricellian experiment); from the con- 
tinual change which all bodies undergo in their 
volume, by the change of the ſtate they are in 
with reſpect to heat or cold; and from their 
elaſticity; that theſe repullve forces are great- 
ly varied with r to their effects in the 
ſame body at Toe times. If we reject, 
therefore, this notion, and conſider the great 
interference which heat and cold have with 
the repulſive forces of bodies; as alſo. how 
much it appears, that theſe forces are changed 
and varied by the action of the ſpecific attrac- 
tions of bodies i in almoſt every different com- 
bination; and that all changes, with reſpect to 
fluidity, are produced either by the preſence ar 
_ . privation of heat and cold; we ſhall, ſee great 
reaſon to believe, that fluidity depends on, or 
rather WO is, a peculiar ſtate or condition, of 
bodies 
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bodies with reſpect to the repulfive forces; 
that, like the univerſal attraction of gravitation; 
— to all; eme. in the feveral kinds 
by the controlling power of ſpecific attractions; 
or ly the ee .of other tepulfive 
forees; which, like the ſpecific attraCtions, 
may belong to each ſpecies of bodies; and in 
a ſimilar manner be changed in every combi- 
nation. But to leave the more uncettain ſpe- 
eulations on fluidity, with reſpect to its cauſe, 
and proceed to conſider it in the more ſatisfac- 
tory light as it -relates to experimental che- 
miſtry, it is the great medium by which alone 
the commenſtruative powers, the molt gene- 
ral of all the agents employed, can act: and 
in this view, it ſhould be well underſtood : 
as bodies will in vain be brought together, to 
produce changes by ſuch powers in each other; 
where this ſtate is wanting. It ſhould be al- 
ways, therefore, obſerved, that, in every ope | 
ration which depends on this principle, at leaſt 
one of the ſubject bodies may by ſome means 
be rendered fluid: and it ſhould be conſidered 
alſo which amongft thoſe means may be -moſt 
ſuitable to the general nature and end of the 
proceſs. Whether previous ſolution of the ſolid 
bodies in ſome menſtruum, fuſion or lique- 
faction by heat, or vaporous rarefaQtion;-which 
three are the only artificial media for pro- 
ducing fluidity. This quality is, likewiſe, the 
means, through mechanical application, of ſe- 
parating bodies from each other, by the vari- 
-ous methods of deeantation, filtration, and 
. | edulcoration 
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edulcoration; particular operations, that will 
be below explained. | © 

 INCALESCENCE, according to the uſe I 
make of the term, is the capacity in bodies 
of acquiting and receiving heat ; and in this 
ſenſe, it is the moſt important quality of all 
others with reſpect to chemiſtry. In order, 
therefore, to throw a juſt tight on many of 
the moſt frequent and conſiderable phanome- 
na, which afiſe in the proceſs of the experi- 
ments given in this work, as well as to render 
the reaſons for the manner of eonducting them 
more eaſily and clearly comprehenſible, it is 
requiſite to ſtate and explain the laws, by which 
this quality is governed; and the effects that 
are neceflarily conſequent to it. But ſubordi· 
nately to this, it is proper firſt, to conſider the 
nature of heat, as far as it is hitherto diſcover= | 
ed. By heat, is to be underſtood, a certain 
condition of bodies diſtinguiſhed by theſe cir- * 
cumſtances, and ſenſible effects: rarefae. 
tion or expanſion of all the parts of the bodies 
ſubjected to it, by which their volume really 
inlarges, or they are made to occupy a greater 


» 


Tpace ; a circumſtance always found attendant 
on heat in ſome degree, but in various pro- 
portions according to the nature of the ſub- 
ect: the emiſſion of light, when the heat 
i raiſed to a certain point: the aſſimilation 
of other contiguous Bodies to the ſame ſtate: 
ſtruative action in moſt compound bodies, and 
the deſtrution of ſome menſtrual attractions 
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of exciting a ſenſation, by which the preſence 
of this ſtate in bodies is perceived on contact, 
or approach, are conſtant and inſeparable / at- 
tributes of heat ; and from them, as ſufficient 
cauſes, are deducible all the various effects and 
appearances, that are conſequent to it, in bodies 
of any kind whatever. The proper cauſe or 
reaſon of heat itſelf, with reſpect to the pecu- 
liar modification which the parts of matter un- 
dergo while ſubjected to it, is not to be de- 
monſtrated: though it appears to be, moſt pro- 
bably, the inteſtine action and re- action of the 
repulſive and attractive forces of bodies put 
into a vibrative ſtate, by attrition or friction, 
which never fail to excite proportionable heat ; 
or by the vibrative ictus or ſtroke of the repul- 
ſive forces of other bodies in contact, already 
exerciſing ſuch inteſtine motion. But the fur- 
ther diſcuſſion of this point, as it would lead 
me into the queſtion, whether fire be a body 
of a diſtinct ſpecies or not, and other extremely 
complex ſpeculations, which at laſt do not ad- 
mit of any determination on demonſtrable 
principles, is much better waved at preſent; 
it being only neceſſary for the purpoſe in hand, 
to conſider heat, as the accidental condition of 
bodies, attended always with the circumſtances 
and conſequences above enumerated, without 
any further regard to the cauſe or reaſon of 
them, as relating to that modification or ſtate 
of the ſubject body on which they depend. 
The diſpoſitions in bodies to acquire and re- 
ceiue heat, which appear, in my definition of 
incaleſcence, to be given as diſtinct properties, 
| | are 
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are to be underſtood to be different in this re- 
ſpect; that in acquiring heat, it is actually 
originated or produced in the body, as we 
ſhall ſee below, by attrition ; while in receiving 
heat, it is only imparted or communicated from 
ſome body, in which it actually ſubſiſted before; 
and the making this enumeration of the 
means, by which heat is introduced into bo- 
dies from exterior cauſes, was neceſſary, becauſe 
they are eſſentially different from each other, with 
reſpect to many practical conſequences. Whe- 
ther they really depend on the ſame principle, 
or ariſe primarily from diſtinct cauſes, cannot 
be decided from what is hitherto known of 
the nature of heat; but being inſeparable, and 
_ Alike in all their conſequences, I conſider them 
as one quality, under the name of incalgſcence; 
ſome ſuch term being neceſſary to diſtinguifh 
that ſuſceptibility of beat in matter from attrition, 
or from the contact with heated bodies, which is 
_ univerſal and equal, from combuſlibility, or the 
power of generating heat by burning; which, 
where it ariſes from an interior cauſe, is, as 
we ſhall ſee below, a diſtinct principle; or at 
leaſt a modification of this that relates only to 
particular ſpecies of bodies. Conſidering in- 
caleſcence, therefore, as a general quality in 
bodies, it will be found to be governed by 
the following laws. Firſt, that, like the uni- 
verſal attraction, it is prevalent, in an equal 
manner, in all matter, however modified or 

diverſified by its formation into the various ge- 
nera of bodies; no kinds appearing to differ 
Vor. I. E | from 


IIe 

from each —— reſpect to this quality, 
on any experim examination; except as 
to 3 their denſity, that | is to, fay, 
the real quantity of matter they contain in pro 
Portion to their volume or fog quantity of 
ſpace they occupy:;. and ſuch difference of . 

tienlar kinds of bodies, according to their re- 

ſpective denſities, with regard to this quality, 
is the neceſſary conſequence of its being e- 
qually prevalent in all matter. Secondiy, that. 
it can be acquired at all times by friction er at- 
trition, in proportion to the degree of ſuch fria- 
tion or attrition, whether eonſidered with . relati 
on tothe ſwiftneſt of the mation, ox the force of 
the preſſure, of the ſunface of the, ona bod 
over or on the other. Thie, as has been before. 

ſaid, I call the acquiring heat; im contradi- 
ſtinction to the receiving it by communication 
from another body: already beutæd; the. heat. in! 
this caſe being really —— in. the Body.; 
as alſo in contradiſtinction to the generating beat; 
as in the caſe of burning in combuſtible bodiesʒ 
where the heat is produced without the attri- 
tion of any exterior body.—Thicdly,, that it. is 
received by all bodies from each other, accord 
ing to hy degree of contact, and contiguity, 
in which they are to each ather; and. their 
relatixe denſities.Fourthly, that, being pre- 
ſent;. it is always communicated to other bodies 
on two different principles, radiation and cun- 
rimuty. By radiation, is meant the emiſſion, of 
certain extremely ſubtle parts, which either 
convey heat, from the body. emitting them, to, 
all. others on which they fall, or excite. 0 in 
em 
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them by ſome peculiar action. Theſe fubtl 
bodies or tays are not however the fame with 
thoſe that are the medium of light: for not- 


yer it is in a different degree; the focus of 


4 06 ˙ 


focus of the largeſt mirror, where they are exceſ- 
fively multiplied, not heing ſufficiently numerous 
to become ſenſible. By continuity is to be under- 
ſtood, the connexion which remoter parts have 
with each other by the contact of the intermedi- 
ate; and it is by communication on this princi- 
ple, or by the medium of contact, that all heat, 
Except what immediately proceeds from the 
ſun, is tranſmitted from one body to ano- 
ther. This tranſmiſſion is always in a quicker 
or {lower progrefſion, according to the relative 

3 m2 denſities 
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denſities of the bodies, their magnitudes, the 
proportion of the parts in contact, and their 
_ diſtances from each other; for the abſolute 
cauſe of ſuch communication of heat, in all 
caſes, is an univerſal and equal tendency or diſ- 
poſition which heated bodies have to aſſimilate all 
others in contact, that are not already hot in an 
equal or greater degree, to the ſame ſtate with 
themſelves; conveyingtothem part of the heat: 
and the different modifications of this, reſpect 
only the time of communication; which is 
greater or leſs, according to the real quantity 
of matter, the greater or leſs continuity, and 
the remoteneſs of the parts. And laſtly, that be- 
ing preſent, it is always imparted to bodies by 
means of contact; no medium, which can be 
interpoſed, reſtraining it from paſſing according 
to the preceding law, ſo long as the continuity 
is preſerved ; though it is otherwiſe with re- 
ſpect to radiative heat; as a medium perfectly 
opake, though ever ſo thin, wholly intercepts 
it. The conſequence of imparting heat by 
contact is likewiſe always attended with the 
toſs 'of an equal proportion from the body 
communicating it : but it is not certain how 
far this holds good with reſpect to the radiative, 
as the effect not being ſufficiently great in any 
inſtance but that of the ſun, it cannot be the 
ſubject of experiment: and with regard to the 
ſun, being ignorant in what manner or pro- 
portion the heat is generated, we can form 
no concluſion touching the diminution this 
communication of it may occaſion. The ex- 
pence or diminution of heat by l in 
1 what 


3 
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whatever proportion it may be, is however 
conſtant and invariable, according to the de- 
gree of real heat in bodies; but the diminu- 
tion or loſs by contact is varied, as has been 
obſerved before, by the manner of the conti- 
nuity, and other circumſtances of the recipient 
bodies; and it is a queſtion not eaſily decided, 
how long any body might retain its heat, if it 
were detached from all others, ànd in a perfect 
vacuum. 333 3 
Theſe are the laws by which incaleſcence is 
at all times governed; but the various nature 
of bodies receiving heat makes the ſenſible ef- 
fects of them extremely different in different 
ſubjects; particularly in the caſe of fluid and 
volatile ſubſtances: though theſe effects are not 
however inconſiſtent with, or repugnant to the 
principles already laid down ; but intirely recon- 
cilable to and accountable for from them. 
In fluids, for example, when any heated body 
is brought in contact, the quick change of the 
parts, ſucceſſively touching the body, or ap- 
proaching near to it, occaſion a much greater 
communication of the heat, and diffuſion of it 
throughout the whole recipient maſs, than is 
found in the caſe of ſolids: as the ſudden cool- 
ing of metal, or other ſimilar bodies, made 
red hot, by immerſion in any fluid, evinces. 
For this will appear the nec conſequence 
of the laws of communication, when we con- 
ſider; that, beſides the inteſtine motion of the 
parts of fluids reſulting on the leaſt concuſ- 
ſion, which makes a continual quick appoſiti- 
"— = 7 on 


_ or near to, fuch bog 
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EE ea to the ſurface of the body 
ch de brought in contac 


y, receiying a de- 
ec of heat, and being op e rarched 
in a to it, become ſpecifically lighter 
than the others which ch ſurround it at 2 greater 
diſtance; ; and ſeek the ſurface of the fluid 

g way, conſequently, for k e 4 


freſh kg to approach th body: . 
m 


By which means, the upper 1 2 the 

of tl becomes hotter than that ſurrounding 

the bo even at 2 ſmall diſtance, if it be deep] 
immer which is contrary to the effect in ſol Fad 
bodies; where the heat will alwa 1 be greateſt, 
in proportion to the nearneſs of arts of the 
communicating body. In volatile ſubſtances, the 
augmentation of heat will be alſo ſenſibly dif- 
ferent from the ſimple law: becauſe, when 
any particles have received a ęertain degree, 
they fly off, and prevent the accumulation; 
which account, ſuch bodies can neyer be 
be beyond a certain point; ſince they at- 
then the vapgrous ſtate, in which they be- 


: . 4 ſo elaſtic, that no force can reſtrain them 


long, while they undergo the action of a 


greater heat. As is obvious in the caſe of war 


fer, pf which the ſmalleſt quantity will break 
metallic bodies of any thickneſs, if if it be heat- 
ed in à certain . while confined in 
hem; a fact too often experimentally known 
by incautious REN in figures, or other 
pieces of metgl, caſt hollow and ſoddered to- 


Far The fam 8 ee fol-: 
884 


3 


In Ro SOrION 35 


lows, where volatile and fixed bodies are mixed, 
for the volatile © 
they receive it; 
quately the accumulation 
maſs. It is on this principle, the air acts as a 
 refrigeratory fluid to bodies, which it furrounds; 
tending, both by its fluidity and volatility, do 
cool chem: and the reafon, why this is mort 
fowly effected by the air that by water, is, 
che want of an equal denſity in the firſt to the 
other; from whence, allowing for the variati - 
on occaſioned by the CO of vola« 
tility, the 18 ably flow in im- 
2 
2 . water than quickſilver; 
N for tho greater Wen, of the Was 


"Incaelcpnee, from the great ſhatewhich heat 
has in producing almoſt all thoſe changes 
of which the natural economy of bodies ad- 
mit, js the moſt conſiderable of all the media 
ſubſervient to chemiſtry. It is made to pro- 
mote, in many caſes, the combination of bo- 
dies, for the formation of compound ſpecies, 
as well by its power of accelerating their men- 
ſtrual action, and producing ſpecific attractions 


tly retard ade- 


off their ſhate of beat as | 
it in the whole 


which are mir found in the avis Hos Ith 5 


abſence of it, as by its reducing many ſpecies to 


a fluid ſtate, which otherwiſe would be inca» 


pable of commenſtruation: and on theſe two 
Properties of heat are founded, the operations 
of ſolution, chryſtallization, and digeſtion. it 
9.000 of ten ö TOE the prin- 
E 4 eiple 
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ciple on which volatility, . or the diſpoſition to 
exhalation, depends; from whence moſt of the 
| operations for analyſing, or ſeparating the va- 
rious kinds of bodies, take their 4 as di- 
ſtillation, ſublimation, calcination, nnd: exſic- 
cation. It is equally aſſiſtant, likewiſe, 1 in the * 
| decompoſition of many bodies, on the princi- 
ple of departure; as well by the. production 
of fluidity, as by its immediate effect on the 
menſtrual power: and indeed it is of ſo much 
importance to chemiſtry, conſidered as an 
art, that the whole has been in the writings 
of the earlier profeſſors made to depend upon 
it: and chemiſtry has, eyen more lately, been 
Is uently © 6b to be, the art of operatin 
dies by fire. But, this f is, according to the 
— ſtate of things, a very erroneous notion 
of chemiſtry, either conſidered as a ſcience or 
art; for it has naw many, and indeed always 
had ſome objects, with which heat or fire had 
no concern; though they have ſo principal a 
ſhare in the far greater part, that it is extremely 
neceſſary their nature, laws, and effects, ſhould 
be thoroughly underſtood, in order either to 
be maſter of the theory, or practice, in any 
perfect degree. I ſhall therefore proceed to 
examine the other quality in bodies, which re- 
gards the generation and production of heat; 
and, is, indeed, that on which the means af 
application of heat, as well in chemiſtry, as 
other œconomical purpoſes of life, is founded; 
and which I ſhall call, in this work, by the 
e 
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the, other, I have before termed: incaleſcence ; 
| chending the difference of them 
OP other, Ding of the greateſt impor- 
= as well in the view of practical principles, 
as for more theoretic conſiderations, _ 
\  CoMBysSTIBILITY is the power in bodies, 
ol generati 82 producing heat, on their com- 
mixture with each other under certain circum. 
ſtances, without any exterior attrition, as the 
immediate cauſe of ſuch heat. As is ſeen in 
fewel of all kinds, accended or kindled, when 
previouſly diſpoſed i in ſuch manner rhat the air 
may have acceſs: in which caſe heat will be 
produced and ſupported by the action of the 
air, and combuſtible — on each other, 
till ſuch bodies have undergone a change, or 
are decompounded by this action: as likewiſe 
in the in of explore. mixtures: and 
alſo in a leſs degree in many others. As inca- 
leſcence is univerſal and general in all bodies, ſo 
combuſtibility is confined and limited to certain 
ſpecies only; and, according to the different 
nature of ſuch ſpecies, varies in its effects; from 
whence it may, therefore, in that light, be di- 
ſtinguiſhed into different kinds; though the prin- 
ciple or cauſe be the ſame in all. But the diſtine- 
tion moſt neceſſary, to be rightly conceived, is, 
nevertheleſs, that of this quality i in general from 


 zncaleſcence ; which is equally found in bodies 


where combuſtibility does not take place, as 
in thoſe where it. prevails. As may be ob- 
ſerved in the inſtances of gold, ſilver, or ma- 
Be kinds. of. Honeh: and lined _ 3 
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being brought within the action of the ſtrong- 
eſt heat, only paſſively receive a ion f 
|; and become hot, and capable of comma 
nicating it toother bodies, — nel the laws 
before laid down; but without adding to or 
the actual quantity of it; or un- 
ing any other change. The moſt general 
Kind of rant rior is that, owing tothe pre- 
ſence of . — in bodies: Which com- 
m with ſpirit of nitre, either in the 
air, or - added combined with any alkaline baſis 
in the form of fixt nitre, noe ſo great an 
inteſtine action amonꝑſt the conſtituent 
chat the attrition on each other, amounting to an 
extreme large proportion, from the increaſe of 
ſurface which reſults from the minuteneſs of 
the particles, excites an equivalently ſtrong de- 
gree of heat with that ariſing from Se greateſt 
— —— any bodies; the 
production of which is conſe 2 
till the phlogiſton be either changed, with reſpect 


to its attractive powers, by combination withthe = 


fpirit of nitre; orexhaled out of the hody, bythe 
effect of the heat upon it through its volatility. 
This action of the air on ſuch kind of bodies is 
called in common language burning: and is the 
principle on which erage or artificial fire for 
ceconomica]- purpoſes is produced, For when 
the phlogiſton abounds in bodies, and is ſo fixt by 
its combination with earth and acids, as not to be 
too quickly exhaled by the a&ion of the heat, 
but comes more gradually from the interior parts 
of the maſs containing it to the ſurface, where 
it meets with the ſpirit of nitre in the air, and 
i continues 
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continues the effect for a due length of time, ſuch _ 
bodies are called fewel; by which is underſtood 
the proper pabulym of ſuch artificial fire. And 
where there is occaſion in this work to give 2 

neral idea of the comparative degrees o 

5 alluſion to thę manner of their production, 
ſhall call the fire of this kind culinary, in diſtinc- 
tion to the much more intenſe degree of heat 
that cap be obtained by the focal collection of the 
ſun's rays, by means of large concave mirrors, 
ſuch as will be below ſpoken of in treating of 
the artificial inſtruments, It is not however in 
the matter 8 for fewel only, this kind of 
combuſtiþility js found in ſome degree or other; 
for it ſubſiſts more or leſs in all animal and vege- 
table ſubſtances, not already changed by burning 
or Eee and in moſt metals, or other 
foſſile ſubſtances, of a compound nature, The 
2. general effect is likewiſe praducible, if altre 
be added to any body containing phlagiſton in a 
fixt ſtate, even thoughthe 9 of air be wholly 
revented: for they will in a parallel manner, 
with regard to the generation of heat, act on 
each other, (allowing for the different cireum - 
ſtances of their commixture), as air and phlogiſ- 
ton in the culinary fire. This is called defonation; 
and is the principle on which ſome practical pro. 
geſſes in chemiſtry are founded: but, if the 
_ quantity of phlogiſton be great in proportion 
to the other matter with which it is combined, 
and that of the nitre added be equivalent, the ef- 
fect will be an inſtant mutual action of the whole; 
which excites an adequate degree of beats 
LS ; f N ä 
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and cauſes fo great a ratefaction of all the 
matter, that forms the maſs, as, together with 
the air, generated according to the nature, as 
above obſerved, of theſe kinds of commen- 
ſtruations, produces ſo great an expanſive force, 
as is not to be reſtrained by any other power 
in nature. This is ſeen in the caſe of gun- 
wder, and the pulvis fulminans, of which 
we. ſhall have occaſion to ſpeak more fully be- 


low. In ſuch caſes, the effect is called exploſion; 


and it is not confined merely to commixtures, 
in which nitre has a part: for bodies, which 
abound in phlogiſton, in a leſs fixt ſtate, as 
eſſential oils, and ſpirit of wine, generate an 
exploſive degree of heat, on the addition alſo 
of il of vitriol to them, from the rapid com- 


menſtruation which enſues : and the fame 


happens, if oil of vitriol be poured on tin; or 
ſpirit of ſalt on copper; provided the metals 


be powdered or divided into ſmall parts, that 


the action of the acid may be the greater on 
them from the increaſe of ſurface. A ſtrong 
but flower heat is likewiſe produced on the 
ſame principle, by putting water on a large 
quantity of quick lime; and by the putrefac- 
tion of herbaceous vegetables, when laid toge- 
ther in a conſiderable heap, and moiſtened 


with water: and, in a leſs degree, a ſenſible 


heat will be found to follow on the commen- 

ſtruative action of many other bodies. 
Combuſtibility, when conſidered analytical- 
ly, will not be perhaps found, to be owing pri- 
1 to a different OR iple with 7 Il : 
or 


— * 
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for as in thoſe caſes, where the heat is produced 

in the body itſelf, the cauſe of it is, attrition 
of the ſurface of one larger body on that of 
another; ſo in the other the cauſe is, likewiſe, 
attrition of | the- fu rfaces of the conſtituent. par- ; 
_ ticles, which neceſſarily make a friction or col · 
liſion on each other in their motion, produced 
by the forces of the ſpecific attractions draw-. 
ing the bodies on to contact. This inteſtine; 
action is augmented, likewiſe, by the r 


ſive forces put in action by the heat, as it 2 
riſes: for ſuch repulſive and attractive forces, 
appearing by experiments to ſurround all larger 
bodies by lamination or alternate ſpaces, they 

may, from the effects, particularly ch e conſtant, 
_ expanſion or dilatation of all bodies by heat, be; 
parts in a ſimilar manner. But as theſe, deep- 
er ſpeculations. on the nature of heat, and fire, 
are not founded on ſuch clear and unqueſtion-. 
able induction from experiments, or certain 
data, as to be received as demonſtrated points, 
I ſhall avoid recurring to them as principles in 
my obſervations on the following experiments; 
and therefore leaving any further conſiderati- 
on of them here, I ſhall go on to examine 
the ſubject they regard, with relation to its 
immediate concern with chemiſtry, in a light 


where it admits of more certaintii. 


VoLATILITY 1s a quality of the next great 


conſequence to chemiſtry. It is a diſpoſition 
in bodies, to exhale. or riſe in vapour on ſuf- 


U 


fering a certain degree of heat, which is, ne.. 
„ ;  vertheleſs, 
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vertheleſd, various in almoſt every ſpecies ies of 
body. The cadfe of volatility is, the rarefac- 
tion or expatifion of the page Pulis, in 
conſequence of the action of the repulſive for- 
ces excited by the heat; which, when increaſ- 
eck to a certaim degree, ſer che parts out of the = 


which they were before kept ig hefior ; and 
throw thetrroff from the maſs: Tory mn 
of which, being. rendered 


ceffirily cauſed to mount 1 
. — tmediurm colder than 
themſelves, t ee condenſe, or, in other words, 
loſe: their ; and, becoming ayain' . | 
heavier than their fobfile in they come in con. 
taE'with ſonic Body, on'which they may Low | 
theraſelves, This quality fabſiſts in the 
eſt degree in pfiloglſton: and is found in ot 
bodies in proportion to tfie preſence of it, 
under certain circumſtauces; and indeed the 
degree of volatility in all compound bodies, 
bear fo much proportion to tlie quantity of 
it they contain, in the ſtate favourable to 
this quality, that it may be made a reaſonable 
point of conjecture, whether volatility be not 
wholly owing in all other bodies to the 
preſence of it: and conſequently whether 
phlogiſton be not the ſole medium of volatilit 
in nature. Or, in other words, whether other 
bodies, abfolutely devoid of it, would ſuffer 
| _ a rarefletion of their parts or excitation 1 | 
1 


1 
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this is wo” wies and ſpeculative a eft 
Meena nate — tang nn 


— is: ald. ſometimes. applied 
to the producing combinations ;- as in the 
_— were 8 N ſeveralkinds 


— 4 — nie" Roe 


—— 

as well as i the moſt — 
that appertain to it, when directed to — 
ſpeculative views: It is of great importance, 
therefbre, to underſtandi the nature of volati- 
lit in general, as well as the it in 
particular ſpecics of bodies; with the princi- | 
ples, the effecb of bodies on eacty 
otfier inithis view, by which-it may b changed! 
tlirough the variation of the N in 

different 
Fꝛxrru is a term-expreſſing'on ya negative 
qualiry' : meaning no- more, in fact, than the 
abſence of volatility:; in the ſame' manner; as: 
cold does that of heat. It is, however, of 

conſequenee in many chemical e | 

lince, ns the, bodles were in tlie YO — 
ar 
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or volatile, they would not abide the 1 
degrees of heat to produce the — intend 
ed in many caſes to be made in 
the > pts of fuſions of meteles: wad = i 


trifications. The diſpoſition of particular bo- 
dies, with relation to this point, is very neceſ- 


| ſary to be known; as well with a view to the 


improvements of experimental chemiſtry, as 


to a facility in the common manner of o 


pera- 
ting: as the judgment, with reſpect botli to the 
conduct and reſult of the operation, muſt in 
many caſes be regulated by the nature of the 


fubjet bodies with regard to this quality. 


 VITRESCENCE is the tendency vr aptitude 
of bodies to be converted into glaſs, on under- 
ing the action of a certain degree of heat 
ra due time. The diſpoſition to vitri- 
fy, through the means of heat, is very va - 
rious in different ſpecies of bodies: but there 
is room, by induction from experiments, to 
conclude, that it is a general property in all, 
to be ſubject to be converted into glaſs, in ſome 7 
degree of heat; if they be not rendered vola- 
tile before they undergo. that which is neceſſa-· 
ry. The experiment of the vitrification of all 
fixt bodies, except ſilver, without addition in 
the focus of Tichirnhauſen' s or Villette's con- 
cave mirrors, is the ground of this opinion: 
for as gold, and all other knovrn bodies, except 
filyer, give way to this degree of heat, though 
ſome of them maintain themſelves wholly un- 
ange for any length of; time, -under the 

greateſt 


{LS 
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ueible in the culinary: fires, it is 
reafontble*to condhide by atalogy, that a yet 


greater would likewife ſubdue filvee.” 


This is yet further confirmed by the obſer⸗ * 


vation, that certaim bodies, more prone to this 


change, being added to thoſe more tefractory, 


difpoſe them to be eaſily ſubdued by the fire, 


and brought'to a vitreous ſtate; from hence it 


be inferred, that the repugnance in bodies to 
this change lies rather in their accidental 
than eſſential nature. 

This quality is the means of effe@uati 
ſeveral purpoſes in experimental arid prac 
chemiſtry ; as it is the ground of ſeveral 


rations for purifying gold and filver, and of 


the conſtruction of many of the moſt uſeful 
inſtruments and utenſils: and indeed the pro- 
duction of glaſs itſelf, and variation of its qua- 


lities, are a confiderable object! both of the ſe - 


ence” and art! t ban 


Piyrneocingy: ie ndtes ability commot to 8 


all matter, but found in the fibrous and ſolid 


parts, and in a greater or leſs degree, in 
moſt of the fluids and juices of animals, Whe- 
ther nutritious, conſtitutive,” or excrementiti- 


ous: as alſo in the ſolid or fibrous parts of ye. 


getables; and in ſome of the flaids or juices 


of many kinds of them: in all Which, it is 
produced, by a combination of the elementary 
bodies that conſtitute them; in conſequence of 
the vital ceconomy'of the animals or Fun to 
which' the * belong 
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Putreſcence conſiſts in a natural tendency of 
all thoſe ſubſtances, in which it is found, to a 
change in the menſtrual nature of the bodies of 
which they are compounded, by the flow for- 
mation of freſh combinations ; which lead at 
length to their reſolution into the conſtituent or 
lementary ſpecies of which they were formed. 
In this change, phlogiſton is the principal me- 
dium: for being introduced into the comp 
tion of theſe ſubſtances, in the ſtate of a fixt 


ſulphur; that is to fay, in combination with 


acids, and compounded with the alkaline earth 
that is their baſis; the acid being gradually, in 
part, attracted by the earth, and combining 
with it, forms alkaline falts; from whence a new 
compound is correſpondently produced from 
time to time, in which only a part of the phlo- 
giſton is retained ; while the other part is vola- 
tilized by the inteſtine action, that reſults from 
the commenſtruation, and flies off with a leſs 
proportion of acid,” in the form of a volatile or 
ethereal oil: as we ſhall have occaſion tb ob- 
ſerve more particularly below. In this revo- 
lution, the ſalt is rendered fixt or volatile, ac- 
cording to the proportion in which phlogiſton 
ſubſiſts, under a fixt ſtate, in the body; and 
according to the attendant circumſtances. 
This quality is of very great conſequence in 
many experiments and proceſſes of chemiſtry: 
as it is the medium by which the reſolution or 
decompoſition of the component parts of animal 
and vegetable ſubſtances is made by heat. For 
the particular change of the ſtate of the ſeveral 
. N ſubſtances, 
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ſubſtances, in which the new ſpecies are pro- 
duced by heat, is owing ſolely to the putre- 


factive Rrment or action of the component a 


bodies, in conſequenee of this diſpoſition !: 


volatility, the other medium by which heat 


4 7 


produces ſeparations in theſe bodies, only 


cauſing the ſpecies that are commixt, but 
diſtin& with reſpect to their conſtituence, to 
part from each other; by raiſing thoſe, which 
ſuffer a quicker rarefaction, from thoſe whoſe 
reſiſtance of ſuch effect is greater. There are 
ſome few inſtances, like wiſe, in chemiſtry, 
where putreſcence is more immediately made 
ſubſer vient to the intention: as in the prepara- 
tion of urine, for the extraction of volatile 
alkaline ſalts; and of vegetables for that of 
their eſſential oils; which make their way 
more eaſily out of the veſſels in which they 
are depoſited in the parts of the plants, when 


they are lacerated and burſt by the efforts of 


the air; that is generated copiouſly in the pu- 
| treſcent action, _ moſt other e roo 
tions of this kind. 

_ Permenteſcence is a a quality refdiog it in a cer- 


tain juice common, in ſome proportion, to 


moſt or perhaps all kinds of vegetables: and 
which, when concreted, by freeing it from 
the aqueous moiſture, and purified from hete- 


rogeneous ſubſtances, becomes /ugar, from 
_ whence this kind of ſubſtance, in the diſſolved 


ſtate in which it is produced in the vegetables, 


may be properly diſtinguiſhed by the name of 
um juice. This "__ is, an aptitude 
| in 
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in the ſaccharine ſubſtance, wherever found in 
- diſſolved ſtate out of the living vegetable, 
to produce, or be converted into, firſt, yinous 
| ſpirits, and afterwards vinegar : the viſible ef 
fects of the commenſtruation neceſſary to ei- 
ther of which is called fermentation; from the 
ſeeming efferveſcence and ebullition occaſioned 
by the air generated in the commenſtruative 
action; and forming bubbles in the viſcid parts 
of the fluid maſs, produced, in ſome of the 
new combinations which take place, during 
this change. This quality, like that of putre- 
faction, is owing to the combination of -phlo- 
giſton, and the vegetable acid; which. com- 
pound afterwards, when in a fluid ſtate, 6 
expoſed to the air, ſuffers a change by the e o- 
peration it has upon it; which cauſes a depart 
of the vegetable acid; and volatilizes the oe 
giſton, by the inteſtine action, till it free: 
ſelf in ſome degree from the power of = 
acid, by which it was fixt, and attains the na- 
ture of ethereal oils, to which vinous ſpirits 
have the greateſt affinity or reſemblance. 
I) is quality is conducive to many operations 
in chemiſtry, by the production of vinous 
ſpirits, and vinegar: of which, the firſt in 
particular, is one of the moſt conſiderable 
menſtrua, in relation to artificial ſolutions of 
bodies: and indeed the knowledge of the laws 
of this quality makes itſelf a very important 
object of experimental chemiſtry.” With re- 
ſpect to both the fruits of it, they are of tbe 
nat conſequence to medicine and com- 
1 merce 
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merce in the preſent ſtate of things; though it 
- muſt be — touching 8 ſpirits, that 
the right uſe of them is in many inſtances of 
very great utility to mankind, but the wrong 
application or abuſe of it, detrimental and no 
ious in a yet much larger proportion. 
© Theſe are the ſeveral natural properties and 
qualities of bodies, that are made intentionally 
ſubſervient to the purpoſes of experimental 
chemiſtry: and are therefore, neceſſary to be 
underſtood, and taken into conſideration in the 
inſtitution of proper operations to effect the 


various final ends, which may be propoſed by + 


it: as alſo in order to the explaining or ac- 
counting for the phenomena, that ariſe in the 


proceſs of theſe operations; and making juſt 
concluſions and deductione from the alba 
| reſult of them. I now proceed, therefore, to 
the manner, in which, they are made fabſer- _ 
vient to the general intentions in the ſeveral 
operations of chemiſtry; and to deſcribe the 
artificial inftroments, and utenſils, which may 
be moſt commodiouſly adapted to the perform- 
ance of them when applied to experimental 
purpoſes : as ſuch, as are'moſt commonly to 
be met with, being conſtructed ſuitably to the 
practice of particular arts and ' manufactures, 
and conſequently not ſo well adapted with 
reſpect to ſize, expence, or other circumſtances, 
as they might be, when wanted only for meer 
experiments. This is the more "neceſſary, 
ſince though the pharmaceutic and docimaſ- 
tic apparatus have been TO in other _— > 
les» 3 5 
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of chemiſtry iyet the furniture of an elaboratory, 
roperly accommodated to ſpeculative and phi- 
Pſephie views, has never been before taught, 
though much deſired and wanted by many, 
who ſtudy this moſt em ſcience, 8 


. 1 
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2 7 the general application of the pra- 
er ties, and qualities of bodies, ro 
- the general intentions of experi- 


mental chemifiry. 
ny HE general i intentions of experimental 
1 chemiſtry are, as was before premiſed, 
the compoſition E the fimpler and more elemen- 
tary ſubſtances, in order to the forming new 
ſpecies of compound bodies; — the ſeparation or 
"reſolution of ſuch as are compound into their 
conſtituent elements ; —— and the alteration 
the ſenfible qualities of bod: es without 2 —_ 
in their compoſition. 

The formation of fimpler bodies into now com- 
pound ſpecies is brought abaut by commixture 
alone, through the ſpecific attractions of the 
proper ſubſtances under the neceſſary circum- 
ſtances, and depends therefore operatively on 
a due attention to them; which confiſt prin- 
cipally in the laws of commenſiruation before 
laid down. The firſt is, that one; or more, 
ſhould be in a fluid ſtate : atherwiſe, as was 
above TT the neee, _ 
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take place. But the vaporous fluidity ſuffices: | 
in ſome caſes to this end: as in the proceſs: 


practiſed on copper, for the formation of braſs; 
where the copper remains in its ſolid ſtate. 
during the operation, and ſuffers a combina- 
tion from the fumes that riſe in vapour from 
the the {api calaminaris, and penetrate it : which. 
operation, where bodies of one ſpecies raiſed 


in vapour are made to combine in that ſtate. 


with others retaining their ſolid or dry form, 
is called cementation. Heat is, likewiſe, in 
many caſes, neceſſary to the formation of new 


compounds : as was likewiſe before obſerved. 


The principal effects of compoſition of other 
ſpecies, by the combination of more ſimple or 
elementary, are the generation of ſalts of many 
kinds: — the reduction or revivication of cal- 


cined metals :—the production of many ſorts | 


of glaſs, and vitreous concretions, ſuch as chi- 
na, enamel; &c.: the formation of cements, 
bricks, gunpowder, ſoap, and a multiplicity 
of other ſubſtances uſeful for economical pur- 
poſes :—and the preparation of many artificial 


menſtrua, which ſerve mediately for analy 


zation, and other views of chemi 

The ſeparation or reſolution of compound bo= 
dies, which is the next, and commonly deemed 
the moſt conſiderable of the general intentions 


of chemiſtry, is brought about by beat, by de- 
parture, by burning, by putrefattion, and by 


fermentation, This may be conſidered as of 


two kinds: the one where the conſtituent 
Ts being ſas are reduced - to a 


- * 292 K 9 . in 8 * 1 2 . 
7 A * 9 mY ps * 2 * N * 8 CE 4 ba * 
s 15 N e 5 . * y 12 
A 2 . 
8 : 
9 { 
7 
* 
1 


= INTRODUCTION. 
ſumple or elementary ſtate: Which may be 
properly called analyis: the ather, - — — | 
a ſeparation of the elements of any compound 
is made, but attended with a new com- 
bination of ſome of them with each other, 
or with other ſuperadded bodies? which 
kind of ſeparation 1 ſhall call decompo/ition, to 
diſtinguiſh it from the other or abſolute ana- 
bf on he analyſis by heat is produced thraugh® 
In the principle of volatilization, or the rarefying - 
a the conſtituent ſpecies of the compound in an 
unequal degree; ſo that ſome ane, or more, 
* being reduced to a vaporous ſtate, fly off, and 
* leave thoſe which are more fixt, and require a 
ſtronger heat to bring them to that. condition. 
As, for example, Water and ſpirit of wine, or vo- 
latile ſalts, being combined, are fo ſeparated (ac- 
eordingto the common method of rectification of 
them,) by ſubjecting the compound to a gentle 
heat; which being ſufficient to raiſe the ſpirit, 
or ſalts, and not the water, cauſes them to paſs 
into proper condenſing veſſels; where, again 
growing cold, and loſing their vaporous ſtate, 
they ſettle on the ſurface of the veſſel; 
and, being there collected, firſt into drops, 
and afterwards into ſmall ſtreams formed by 
. the coalition of the drops, flow into a proper 
* veſſel placed to receive them. This operation 
is called ifillation: but where the body raiſed 
in vapour is collected in a parallel manner, and 
condepfing forms a ſolid or dry body, the ope- 
ration is called ſublimation. By heat is to be 
underſtood, its action on the principle of in- 
˙uIu;, 
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-» ealeſcence only, as was before explained: for 
when combuſtitihty is in queſtion, the effects 
are different: as il be ſhewn below. In 
many caſes, the ſimple application of 'a due 
heat is ſufficient. to produce the analyſis de- 
ſired: as where oil of vitriol is extracted from 
| crade vitriol ; or eſſential oil from the parts uf 
vegetables. But in others, where only a decom 
poſition can be effected, a medium is nece 
io produce a change in the body before thatend 
can be obtained: which — either actg 
on the principle of departure: as when fixt 
alkaline ſalt is added to ſal ammoniacus, to 
ſeparate the volatile ſpirit in the common 
proceſs for preparing it ; or vil of vitriol to 
ſea ſalt, in the preparation of ſpirit of falt, 
by Glauber's method ;—or by forming a new 
combination with ſome ſpecies, in the com- 
pound, which is to be rendered volatile: as in 
the inſtances of the purification of gold by 
antimony; where, being mixed with 2 de- 
baſed metal, it volatilizes and carries off with 
itſelf any other body that is combined with 
the gold: of the formation of butter of anti- 
many; Where the ſpirit of ſalt brings over 
with it the reguline part of the antimony : 4 
and of ſpirit of wins with oil of vitriol. 

The cefolatiody or ſeparation of compound 
bodies by heat, does not; however, in all 
caſes lead ta a recovery of them in their ſimple 
and elementary ſtate: for in many inſtances,  _ 
where there are ſeveral conſtituents in the 1 
compound, though the ſpecies ſub- 
jected to the eat be decompon led 
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£ 7s INTRODUCTION, 

©, _ combinations are formed, in conſequence of the. © 
action of the heat, amongſt the conſtituent ele- 
ments: which combinations are frequently of 
a nature, that does not admit of a further 
analyſis: as jn the caſe of all animal and vege- 
table ſubſtances; which, undergoing the de- 

4 gree of heat that renders their parts volatile, 
Me: produce volatile ſalts, eſſential oils, and a black 
"tenacious recrement, or ſpecies of coal: of 

which the two firſt ſuffer no further ſeparation © 

of their parts by means of heat. The analyſis 
by heat of animal and vegetable ſubſtances is 
indeed, as was before intimated, only made by. 
an acceleration of the putrefaction: and the 
ſubſtances produced are correſpondent to that 
principle, allowing for the difference of che 
attendant circumſtances. 
The nature of the decom poſition by depar- 
ture. is before ſufficiently explained, p. 17. in 
ſpeaking of departs, as they depend on the 
ſpecific attractions of bodies: and the man- 
ner of performing it is, by mixing the bodies 
together under circumſtances conformable to 
the laws of commenſtruation (as enumerated 
above likewiſe), and tothe prone nature of 
the ſubje& bodies. | 
The decompoſition by burning i is, likewiſe, 
before explained, with reſpect to its general 
nature, p. 57. in treating of combuſtibility : 
and it has this in common with the analyſis by 
heat, that it does not in many caſes, or rather 
in any, lead to a ſeparation of all the diſtinct 
elements, or ſimple ſubſtances, of which the 
com PR was — For * the earths, 
| or 
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er more fixt of the bodies, are leſt in a 
ſimple ſtate, the phlogiſton is always in part 
combined with the ff pirit of nitre fapplied by 


| the air, or by the fixt nitre added; and the 


remaining part raiſed with ſome of the other 
elements of. the body, either in the more ſul- 


phureous ſtate of ſoot, or the form of ethereal | 


oil: and, indeed, if the phlogiſton was raiſed 
in the moſt pure ſtate, it would be impraQti- 


| cable to collect or detain it, from its extreme 


great volatilty. In the caſe of animal and ve- 
getable ſubſtances, likewiſe, the elements form 
themſelves into alkaline ſalts, ethereal oils, and 
ſulphureous fuliginous ſubſtances ; which do 
not admit of a minuter analyſis by art: and 
the earth, that is the baſis of ſuch ſubſtances, 
is the only part which can be obtained. in a 
| en Rabe. 

The nature of the e by putre- 
faction will be beſt underſtood by recurring 


to what is above ſaid of putreſcence, p. 65: but 


it conduces ſtill leſs than heat or burning, to 
obtain a diſtinct ſeparation of the ſeveral ele- 
ments of the bodies ſubjected to it: for, be- 
ſides the forming new combinations among 
che ſeparated elements, the circumſtances ne- 
ceſſary to the progreſs of the putrefaction, 
occaſion a diſſipation of all the parts, as they 
become divided from the maſs; on account of 
the free acceſs of air, which is indiſpenſably 
—_— to e the ue: action ſs the 
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ebe nature of the decompoſition by ſer. 
| mentation is, likewiſe, weeping pn pon in 
anal — — wm . — 
8, putr on, f 
—— and — 45 by fo that, 
in the of all the parts, when it is 
ſuffered to its natural courſe. 
"Shan are the only means by which an ans ana- 
tion can be made 
— mater eng an there are but 
_ few inſtances where more than decompoſition 
dan be effected: for the utmoſt that can be 
done, in moſt caſes, is only to deſtroy the 
combination of the compound, by 
cauſing others of a new nature to form them- 
{elves out of the elements; without conducing 
to make ſich a of the whole, as 
would reſtore each to its ſimple and original 
ſtate. The power of analyſing bodies is, there- 
fore, extremely limited; notwithſtanding the 
vain pretenſions of chemiſts ; who have ſeemed 
do rad and lead the more ignorant to be- 
lieve, that they could unlooſe every combina- 
tion which nature or art might prong 
fo reſolve the reſpective co 
conſtituent elements, that each might be ob- 
tained in a pure and unmixt ſtate; and evince, 
by that means, what the particular eompoſi- 
tion of the body analyzed was; though this 
can in fact be abſolutely done, only in ſome 
inſtances of the ſimpler. compounds ; and 
where the attractions are of a looſer kind; as in 
the e of * of wine and reſins; —_ 
f | and 
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and the fixt ſalts, gums, ſize, and acid ſpirĩtag 
and acid ſpirits with earths, and the conſti» 
tuentz of ſome of the metallie bodies. For in 
the more powerful combinations, - — 

thoſe produced by the vital powers in the 
ol animals and vegetables, ——— of the 

elements ge. be wade,: without '« cau 


5 ä — as. are more difficale to 
be overcome than the firſt. But this : 
ſion, to the analyſing all compound bodies, Fr 
as to reſolve them into their proper elementary 
parts, is ſtill nnn. when it is extended 
to tho inv — ing the medicinal 
ſimples. For ſuch virtues 
part inithe-oils, or reſinous 
juices of the plants, which are formell by po- 
— 1 of „ cw * acid 


27 
and — 5 —— 
a e — all the ve- 
1 


portions ah — oils; 

x in them; which is all 

that can be diſcovered by this Kind of exami- | 
natian. maine elaborate . of Geoffroy 
Bolduc, 


251 
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Bolduc. and others, offered for the analytical 
examination of the parts of vegetables in this 
view, may therefore juſtly be conſidered as a 
fruitleſs perſuit: ſince, in fact, nothing more has 
been proved by the whole of ſuch experiments, 
than that all the parts of vegetables are com- 
pounded of the ſame elements, combined in 
different proportions; and which, when urged 
by a certain degree of heat, in conſequence of its 
action, reſolve themſelves into ſecondary” or 
| ſubordinate compounds; leaving only the was 
ter and earth in their fimple ſtate. With re⸗ 


compounded by art, the analytical examination 
is indeed more effecual, for the diſcovery both 
of the real com _— and the properties 
of the ſubject, as far as they ariſe from the corti= 
bination and r is of real utility appli 
in this intention: and though indeed the power 
of abſolutely analyzing bodies by chemical art 
does not extend ſo far as many have been made 
to believe; nor ſuch decompoſition; as is more go- 
nerally practicable, demonſtrate the ſpecific vir- 
tues of all kinds of bodies; yet they are of the 
greateſt uſe and conſequence i in many different 
views, as well in medicine and metallurgic ope- 
Tations, as for many other-ceconomical purpoſes 
of life. The knowledge of the means of per- 
forming them therefore ought to be cultivated, | 
as one of the moſt conſiderable objects of im- 
provement, both in relation to art and ſcience; 
though it ought not to be conſidered as the | 
wRene —_ of chemiſtry ; which equally com- 
prehends 


* 


to metallic bodies, and ſome that are 
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prehends that of combination, and the changes 
that may 19 ork in bodies, without any 
variation: * u geb by means that | 
are not mechanical. 

We alteration of 5 of the ſenfible qualities , 
of bodies, without regard to combination or 
analyzation, is the other general intention of 
chemiſtry : and has for its object, theſe ſeveral 
views, which comprehend the whole. The 
change with reſpect to a fluid or dry ſtate: 
with reſpect to texture, or from a continuous 
to a pulverine ſtate: with reſpect to den 
or rarefaction: with reſpect to colour: wi 
reſpect to vitrification: with reſpect to the 
chryſtalline, or accidental form of ſalts, and 
. kinds of foſſiles: and with reſpect to 
certain anomalous forms, peculiar to ſome 
com und bodies. 
| e change with reſpect to a fluid or dry flate 

is ws producible by ſolution, fuſſon, or ex- 
| halation; the principles of each of which have 
been explained before. But this can ſcarcely be 
Cs as an independent intention; fince 
there are no means of ſuch change, where ſolu- 
tion is concerned, without combination or ana- 
lyzation; and in the other two caſes, the fluidity 
is only temporary, and: ceaſes on. the ceſſation = 
of the heat which cauſed it; from whence it 
follows, that no fixt change of this kind can be 
produced in the ſubject body, without either 
adding ſomewhat to it, or raking 0 m 
what from it. 

The change, * reſted. to texture, may be con- 

flere, as relating to * flexibility, and 
, continuity 


#- 


* 
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5 ar There is no general method bf alters - 
nngthe tenacity or flexibility of bodies; a peculiar 
treatment — edch kind of ſubject being required: 
and indeed there are but few inſtances; : "Wh 
zs to be effected Wichout cotnbinidtion;: or ana- 
hyration; the tempering; (as it is called) of ſfect 
and the annealing of glaſs; being almoſt the 
tchobe, unleſs in the cafe: of the temporary 
changes made by heat or cold. But willy hes 
Hation to continuity, conſidered with refpect io 
an alteration from a cohering or-intire to a 
pulvetine ſtate, when it is fiot done by me- 
chanical means, tfiere is a general method; 
whiobs is on the principle of precipitation, as 
| before explained: and when a body is thus 
reduced to the ſtate of an impalpable powder, 
by ſolution and departure, it is called 4 5. 
ite 
: 5 hr change with reſpect ty epd arg. 
arion; er combination e eee 
be, by che temporary effect of heat or 
cl and therefore not durable. For which 
reaſon this muſt rather be deemed a mediate 
than a final intention. 

The change, with reſpect to e ade 
by many various methods, adapted to the na- 
ture of different bodies too 8 to be 
diſtinctly examined] except in the probeſſes for 
each particular purpoſe, without having pte- 
viouſly given thoſe principles, reſpeRting'-the = 
nature of ſome gener of bodies, which do not 
properly admit of a conſideration here: But 
op” yy" r be retluved” to ſimple 
n 


rinci e d:that infinite reren of effect 
ther, with Ae the charly anlt he | =_ 
monitratively"accounted for; when the nature 
of pinogiſton is explained even in tliat 2 it IS 
1 well underſtood. _ Is „ 
75 change ' with": reſpets' ity cat 8 = 
When not ig 'to: combination: or analyza- -» 
tion, is by means ſolely of incaleſcence: as 1 
vlt be more explicitly ſhewn'in the E 
ments on the nature vf glaſs. 
It: The phange with eps To the inducing the cbry⸗ 
Rtalline form of faitsis to be brought about, en 1 
by means of ſolution with ſaturation, as before Wl 
explained, p. 11. or by ſublimation.” But Wat | 
egards this matter will be more explicitly ſhe 
ow, in treating of chryſtallization as 4 
particular o The ſame change, in the 
eaſt of ſome petreßed concretions, is made by 
che ſuffering a flow rivus, or ſtream of water, to 
flowiover a properly formed ſtone, placed in ſuch 
u depending tuation, that the water may 
e it, and give an opportunity to 
the Active matter to collect itſelf, by the 
dion which-particles of this kind of bo- 
dies havè to each other; but it is a ſpecies of 
Chryſtalliration: as 1 ſhall endeavour. to ſhew 
below; in proving the ſtalactites or conerætions 
of this kind to be of a ſaline nature. © 
The change with reſpect to anomalous forms, | 
peculiar to particular kinds of bodies, is pro- 
duced by various means, according to the na- 
ture of the bodies: as the ſtriated appearance 
Vor. IJ. G of 


11 
1 
4 i 
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8 INNRODUOT DON. 
of cinnabar and calomel by ſublimation; and 
of antimony by fuſion; and ſeveral others; 
which, admitting of no general conſideration, 
are not neceſſary to be enumerated, but in 
the particular experiments which relate to 
them. | ” ; e V2 
It is in theſe ſeveral general manners, that 
the natural properties and qualities of bo- 
dies are made ſubſervient to the general inten- 
tions of chemiſtry: and in the inſtituting 
operations, for any particular purpoſes, the 
ſubje& of conſideration is, which of theſe 
means, or by what application of bodies to 
each other, according to this view of their re- 
lative powers, the final end may be beſt ef- 
fected. What now remains, in order to avoid 
the frequent repetition of the ſame detail in- 
ſtructions in the ſubſequent experiments, is, to 
ſhew the beſt manner of performing the parti- 
cular operations, founded either on the above, 
or mechanical principles, as far as it admits of 
general rules of art: but it is previouſly neceſſary 
to enumerate, and deſcribe, where their uncom- 
mon ſtructure makes it neceſſary, the inſtru- 
ments, that may be moſt expediently uſed for 
performing them; and to ſhew in what man- 
ner, they may be moſt commodiouſly fabricated 
or formed for the purpoſes of experiment. 
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"HE inſtruments, and utenſils uſed for 
1 the operations in the ſeveral [branches 
of teal chemiſtry, may be alſo made to 
anſwer the correſpondent purpoſes in experi- 
ments. But, there are other operations, that 
are inſtituted for ſpeculative ends only, which 
uire different kinds; for which reaſon ; as 
well as becauſe thoſe inſtruments and utenſils, 
chat are made for practice, are generally, as was 
before intimated, of ſuch magnitude, as occaſions 
their application to experimental uſes, to be more 
_ expenſive and troubleſome than is neceſſary: :it 
is expedient, in order to render the following 
ſyſtem of experiments more generally uſeful, 
to point out what may be the moſt commodious | 
apparatus for the performance of them. 
which affiſtance, together with inſtructions 
for the procuring or conſtructing them of pro- 
per figure and dimenſions, any, who may have 
an inclination for the perſuit of ſpeculative 
chemiſtry, may be enabled to furniſh an e- 
laboratory, under their own direction, 1 - 
T2 an 


empower them, withth 


treated of. 


and microſcopes; 48 likewiſe large Hach , 
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an eaſy expence; and in ſuch a manner, as may 
_ convenience, to 
e eee, below 


perform any of, or. all, 


The chmee already ap propriatedd to the 


fs of practical 2 by 


proper accommodation, likewiſe to thoſe of ex- 
perimental, are, alembics, fablimers or Bodies, 
mattraſſes, filters, ſeparating funnels, lutes, inftru- 
ments fer cupelling gold and ſiluer, veſſels for, cal- 


cining quickfiver, phials, TIGER, * 4 
ugating ſtones, and furnaces. 
To theſe may alſo be added 3 


and Papin 's digeflors : which, th not 
hitherto 3 as chemical W ummaenno 


ought, nevertheleſs, to be occaſionally deemed 


ſo: 5. two firſt having already been applied to 


ſome important experiments abſolutely. of that 


id;. and the other admitting of ſuch future 
application with the proſpact of utility.: ). 
e are ſome other inſtruments or uten- 
fils,. as glaſs alembies, aludels, and. pelicans, which 
have formerly been admitted into common 
practice, and regarded as à neceſſary part of 
the chemical operations, equally. with any 


others: but at — — though they may be 


retained by ſome, they are rejected in general: : 
the ſame ends being more commodiguſly 


| | anſwered by other parts of the apparatus: 


which ought in all caſes to be as ſimple and 
contratied : as poſſible, both in the views — ax 
ng wahle and pen 8 5 7 
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NX LEMBICS, are ſubſervient Oy to 
A the operation of diſtillation, and are 1 
nctally formedeof aibody, or veſſel for contains 

the! ibje@ matter, wet condenſer.. The 

commodious kind, in caſes where more thanboit- 

ing heat is not required, and where the fub- 

ſtanee is not of ſaline or corroſive nature, is 2 

fall with 4 wurm rejrigeratory.. The com- 

mon form wall: the end: and the ſize 
muſt be adequatetl to the quantity intended to 
be diſtillad. It is better, however, not to 

ä Have the f ſtill ſet witir a worm flew; as is com- 


monly practiſpd : > but if it be. adapted to the 


füurnace, and @ rim be put wund the outſide, 
in the middle of the body, it. may; be hung 


bie furnaces; below deſeribed for this pury 
fie." * 5 15 171 Di Ani. 2 21019128: 
-Wherocxperimpots.are made in 8 


titietʒ a till may be formed n the ſame prin =» 
ciple; and nearly in; the ſame manner, as the | 


Fre , boiling water for tea, called Huteh 
kitchens: 2 ut being taken away, ane 
kinchof head, that of the common 


ſubſtitutech: 1 | this kind-of ſtill, with a 
fmall worm, a great diſpatch may he made.in 


a flott time, and with a very little pr 


oportion 
of 8 which muſt 1 in this caſe be ret 


— 


vety eommodiondly cither in the fixt; or Pee 
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8 INTRODUCTION. 
A yet leſs ſtill may be' employed on ſome oc- 
caſions, which may be made. to work with a 
lamp: and there is a great conyenience attend · 
ing both of theſe: which is, that they may 
55 moved eaſily from one room to another, 
and ſtand on a table, which may be employ- 
| ed at the ſame time for any other purpoſes. 
Boerhaave invented and recommended 2 
fs pecies of alembic for the 7 eparation of alco- 
fol, or high rectification of {pirit of wine; in 
which, by means of a very tall head, of 4 co- 
nical form, he pretended the ſpirit of wine 
might be freed more efficaciouſly from the 
hlegm, in one diſtillationg*than by ſeveral 
in the other kinds of alembic employed for 
this end. Becauſe, as he ſuppoſed, the vapour 
of the phlegm and ſpirit, aſcending up this 
tall head, would come in contact with the 
ſides of it; which being heated by them be- 
© word the degree that ſpirit of wine can endure 
without rifing in vapour, and yet unden that 
which is ſufficient to raiſe water, the 1 5 
would, therefore, be continued in the ſtate of 
vapour, and paſs into the pipe that is deſigned 
to carry it from the head to the refrigeratory; 
and the water be condenſed in the head itſelf, 
and throw back into the body of the alembic, 
But though this appears very ſpecious in theory, 
itisof little avail in practice: for one preciſop 
of heat being requiſite in the head to effect this 
properly, it is impracticable to maintain it in 
the due degree: and if there be leſs, the fumes 
of the ſpirit will not be raiſed to the 1 4 
ERGy 
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head, ſo as to paſs into the pipe; or if more, 


the water will paſs with it; as always happens 


thottly after the heat riſes to the proper 


ht. There are however eaſy ways of 


anfoczing the ſame purpoſe, as will be ſhewn 


below: where, by a previous depart of the 


water from the f pirit, a rectification in the 
worm: ſtill, or a retort, may be ſufficient to pro- 
duce the moſt hi hly rectified ſpirit: ſo that, 


notwithſtanding the ſuppoſed difficulty of pro- 
curing pure alcohol, and the — of 


Boerhaave's alembic intended to remove it, that 
important menſtruum may be eaſily obtained. 
In the diſtillation of quickſilver, in or- 
der to its purification for experiments that 
require it, the following kind of alembic will 


be found extremely commodious: the diſtil- 


lation of this ſubſtance in retorts, according to 
the directions uſually given in chemical books, 


being very troubleſome and difficult. Let 


a. copper or iron pan be firſt made of 
about ten inches diameter, and about four or 
five inches depth. Over this, let a cover be 
ſoldered on it: in which cover, muſt be fixed 
a:ſhort tube for the pouring in the quickſilver, 
and taking out the recrement after the opera- 

tion. This tube muſt have a ſtopper capable 
of: being ſcrewed. into it, ſo as to render the 
joint good againſt any eſcape. of the vapour 
of the quickſilver = raiſed in the pan. In 
the upper r part of the fide of the pan muſt be 
ſoldered a gun barrel, of about four or five 
feet inlengt, in a ſloping di : the hol- 
G 4 J 


of: * 


4 
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Pending orifice, that any fluid : contained: in⸗ 


8 INTRODUCTION: 
_ which barrel muſti communicate with! 

cavity of the pan; ſo/ that the fumes of 
the quickſilver may paſs intoĩt. The end of 
this 5 NN muſt be always bent downwards, 
in order that, when the pan is placed in a le- 
vel ſituation on the fire, this end of the tube 
may be immerſed in the veſſel af water placed 
aptly for that purpoſe. This veſſel may be a 
common water pail, large earthen pan, or any, 
other ſuch; which oe EN ur In; MINE 
more * See 41 b 
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D  ETORTS are in fact, from their moſbges: 
 neral-application, a;ſpeciesof.alembib or 
Wl; but being ſometimes- uſed: in other in- 
tentions, they are not deemediſo. Fhey are py 
raridalplaſits, of whichtheupperpart is forme: 
ed into a neck; and ſo turnedy/that the end 
itt when cut open; may make: ſuch a d- 


the neck may run out, when the body ig. 
placed in a perpendicular ſuatian. The 
common form of  retorts:. wil, anſwer allo 
the purpoſes, in any kind of echerimenaen but 
where thoſe of anal ſixe are ated, t © 
tao be made tall, and withilong necks: "ahead | 
vaſe, in cafes. efpacially wrt. the body un 
dergoes a 3 he nn 


wot 
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. alfo-will 0 grow one che cn. 
ty and, conſequ 
— chſtilled, egen rhaps | 
retort, or blow off — "if they — 
naciouſly luted together. It is nar A. = 
ſome operations, where 
{mall retorts arg uſed,, to, Dave regard to the 
ſize of the orifice of the gel otherwiſe, where 
they are uſed for ſublimation, as of falts, or 
butter of antimony, they will be e ah filled 
vpe tvith the ſühliming Wa 24 05 984 
of the vapo ——— >which muſt n 
farily baba the/bu — rotort. THis rwy 
bs done at the gtaſs-houſs, whers the retorts arg 
proqured; but it is proper to be prepatęd eo d i8 
o,, in the elaborathy where: the 100 
torts are uſed}; the manner 0 which isichus, 
Ior rings off ubout the thiekneſs of the little 
any ws and !of the ſame diatneter as gras. 
part of theneekof the rotort is required to 
of, muſt he wh and when to deute 
heated red hot in er any other 
faep! They maſt be den pet round the'nocks 
of the retorts; while of the ſtrengeſt Heat . 
continued there in the moſt teady marine; 
till they: have communicated! the 5 
gree of heat, they are capable og | 
Being: then removed prev err Bead Bog 
hae d wet ſtring- rab weh: re s traced! 
che finger with any. kind ofſmoiſtre : and: 
 the.neckwilt divideexaQtly-inithat place gd 
the-partibelow: fall off, ——— on iy 


well 7 40 if cur * * 


go INTRODUCTION. 
Retorts are generally of glaſs; but may be 
matle, when they are to undergo a ſtrong 
heat, of any potter's earth or clay, chat will en⸗ 
ture a fierce Ne Kol, em Ry" 
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LI:ECE] VERS a are uni glass veſſel, 
with wide necks and a flattiſh bottom, 
at. they may. ſtand ſteadily when placed with 
the mouth uppermoſt. They are generally 
made of glaſs; and may be had of the pro- 
per form at the — or ſhops where 
chemical glaſſes are made or ſold. Their 
principal uſe is, to ſerve as refrigeratories or 
eondenſers, as well as recipients of the matter 
diſtilled in retorts; in which caſe. it is beſt to 
have them large, proportionably to the retorts; 
in order to increaſe the condenſing ſurface; 
and, where. the retorts are ſmall, with long 
necks, They are, likewiſe, extremely com- 
modious in experiments for making com- 
mixtures ſor departs: and for chryſtalliſing 
ſalts; in which application, the ſize may be 
adapted to the particular purpoſe: but it is 
proper to have them made with much larger 
necks, than when deſigned to be uſed as reci- 
pients with {mall retorts: becauſe room ſhould: 
be given to introduce the hand, to _ meu 
fer ee when ſhot. 8 K © 
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of cucurbite, or bodies _ ji intim. 1 


JucukBITS carp! veſſels 1 an oval or 
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pyramidal figure, and may be made of 


glaks, or any kind of potters clay or earth: 

but are moſt gerally of the firſt. .. They are 
moſtly uſed ande but were former- 
ith ede heads for diſtillation: 


ase to be more Poonvertiche 1er Ulle y ofes; ; 
and eyen for ſome ſublimations! ” ea ate, 


1". 


" (everal. ſubſtances: as in: the inſtance 


of | tt ſublimate, cinnabar of antimony, 


and ſeve others; and this is Hor particular | 


a retort i is of a very inchmmodious form to be 
tr ated in tha at way, When they are thus 
pied in the naked fire, the require x coat of 


lute if of glaſs; ot otherwiſe” they ſhould be 
formed of ome kind of clay that will ſtand 


the flame of the furnace 'without cracking. 


The common form will anſwer all ends: bũt 


two-kinds ſhould-be had; the one thick and 
ſpheroidal, or of true oval form; the other 
long, and tapering more or leſs, according to 
the degree of cold required in the condenfing 
part: but the different application of each 
kind will be ſhewn in treating of the reſpec- 
Os. eee where they are to be uſed, er A 


however, fell fetained with reaſon. in the "FY | 


lient, where the naked fire is requiſite; as 
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Tort with the bottom almoſt = and taperin 
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ILNTNODUCTION. 
heat, will condenſe the vapour that ariſes in 
the upper part, and, inſtead of diſcharging it 
into a ſeparate recipient veſſ fel, return it on the 
matter contained in the lower part, whence it 
originally aroſe. They were formerly made 
in a more 
can 1 at 
their 1 necks. into, the. larger, „are 
— : or long necked mattraſſes, with 
1 wine-flaſks in verted into tang necks, 
e a 
Where quicklilyer is to undone: a digeſting 
han 4 in order to its calcination {as it is called), 
the following form is moſt expedient for the 
veſſel. Let he glaſs be made of a conical fi- 
gure, terminating in a ſtreight neck; the baſa 
of the cone may be ſve inches.in e 
lef- in proportion to the quantity of mercury to 
— 1s ty The height, from the baſe to the 
neck may be ſeven. —— and that of the 
neck three. About two inches from the. bot- 
tom, let there! e two ſhort tubes inſerted, bend- 
ing in a round, that their mouths. may be.down- 
wards.” The top of the neck ſhould be like- 


downwards, to prevent its receiving any dirt 


or ſoot, enten al is into he — 1 5 55 
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ing or percolating fluids, in order to tho 

ting from them any ſolid matter, with 
Which they may be commixt. The moſt oom 

modious kind, e no great degree of clear- 
neſs in the filtered liquid is required; is the 
conical flannel bag, called Hir Pee ner $ ſleeve; 
which is 'made in the rela; of the tapering 
pudding-bags formerly in uſe: when this is em- 
loyed, it is moſt conveniently managed byhang- 

ing and ſubtending it, through the means of three 
loops fixed at equal diſtances to three corre- 
ſponding parts of a frame, formed like a three 
legged ſtool turned upſide down. For by this 
method, the mouth of the bag is kept open; 
and it hangs free of any chen object that may 
prevent its diſcharging its contents, as they | 

percolate through it, into a yy epic; 
veſſel placed under its ape. : 
The filters, where perfect cleamels, and 
the being abſolutely free from all ſubſtances 
not intirely of a fluid nature, are required; 
muſt be formed of ſtone or paper: but the 
percolating ſtone performing its office with 
great ſlowneſs, and not more effectually in other 
regards than paper, is rarely uſed in chemical 
+ +4 or Pr Tk uſual Ke” 
© 
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of uſing paper as a filter, is, by lining 2 glaſs 


or tin funnel with it: which will anfwer the 
end tolerably-well, when only ſmall quantities 
come in queſtion. But in the caſe of greater, 


or even where there is occaſion frequently to 


filter ſmall quantities, a veſſel formed of any 


kind of ſtone or earthen ware, or pewter, in 


the figure of a cullender, but with a greater 


number of holes, will be found preferable: 


For the paper thus treated, haven! a ſupport 
under its bottom, is not ſo liable to be burſt, 
by the weight, after i it is relaxed by the thoiſts 


ure; as where it lies hollow; and from the figure 
ofthe funnel,cauſing the incumbent columm o 
the fluid to be higheſt there, ſuffers the great- 


eſt weight on the apex. or middle part which 
has no ſupport under it. Theſe cullenders for 
filtering may be of any fize : but the greateſt 
ſhould never be bigger than will admit of their 


interior ſurface's being covered by a ſheet of 


paper, when laid into them. They ſhould 
have a margin or rim at their edge; by which 
they may hang on a proper frame, when 
placed into it, without being ſupported by any 


other body, that may prevent the filtered fluid 


from flowing into a receiver. The frame, by 


which they are to be thus ſupported, muſt be 


of wood; and may be formed of two pieces 
ſufficiently ſtrong to bear the weight of the 
cullender and fluid; and faſtened together by 


two other croſs pieces, exactly at ſuch diſtance, ' 
as will permit the body of the cullender to paſs ; 
| betwixt — but will detain it there, by not 


giving 
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Ping room to the rim. Theſe frames m 
| Kel or —_—_— other veitels'; — 
er at the corners : 
— = Gipported, they [muſt ſuſpend 
| the filter over a funnel put into a bottle, or any 
. | other convenient veſſel. In the caſt of fimall 
quantities, cullenders of magni- 
tude may be 


put over u Fals funnel, plagd in 
f — > gals revolves; without the aid of 
de kind of cit: Gratis is that 
cilled/bloom or filtering paper; which is of 
a looſe though ſtrong texture: but great care 
muſt be taken in the choice: for it is difficult 
to ſind ſuch as will anfiver the End: and it 
gives great trouble in experiments, as well as 
practice, to have the rn break 
during the operation. 
Linnen cloths of the fize Sa ee 
when laid in the filter, muſt alſo be provided 
for ſome purpoſes, to lay over and ſometimes 
under it. They thould be uf moderate fine- 
neſs; and if the linnen be ſo worn that no 
nap reinain, it is the ene * 
e _— 8 _— 
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for decautatian. 


RITORIUMS, or ſeparating funnels, are 
utenſils employed for the ſeparation of 
fluids, of different ſpecific gravityor of the clear 
and turbid parts of the ſame fluid, from each 
other. The common kind will very well an- 
ſwer the end for experiments: : they are of two 
forts ; and vary thus in their form. The one 
is a bulbous glaſs, with a perforation at the 
top, to admit the ſtem of a common funnel, 
by. which it may be filled, and with a long 
hollow ſtem tapering from the body down- 
wards, till it be contracted to ſuch a diameter 
as will ſuffer only a very ſmall ſtream of fluid 
to paſs and continued of this thickneſs as a 
ſmall tube for three or four inches : the other 
is a deep glaſs with a ſpout of the ſame length 
with the body ; but a little curving at each 
end: which ſpout is inſerted into the body 
cloſe to the bottom: and then riſing up to the 
ſame level with the top. | 
As there are ſome caſes, nevertheleſs, The 
the ſupernatant, fluid is to be poured off from 
a ſmall quantity of that which ſubſides, (as 
water from mercury, or the heavier diſtilled 
oils, ſuch as thoſe of cloves, or Jamaica pep- 
Pre. it is aper to have a ENF, of the ſame 
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figure with thoſe of the laſt ſort; except that 
the ſpout ſhould not be placed at the bottom 
as in them, but a little above it: in order that 
the uppermoſt fluid may be poured off from 
that which is under it. 


2 
m i * * 
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O lutes. 


U Es are cements uſed for the making 
| good the junctures of the veſſels put to- 
gether for the diſtillation, ſublimation, or 
digeſtion, of any matter, to prevent the va- 
pour from eſcaping. There are a great variety - 
of kinds; moſt of which, when rightly ap- 
plied, do well enough their office : and the art 
of uſing them lies rather, in ſuiting each to 
its proper purpoſe, than in forming the com- 
fitions of them. 38 
For the making gcod joints out of the 
reach of burning Bel, a mixture of linſeed 
meal, or wheaten flower, and whiting, in the 
proportion of one part of the firſt to two of 
the laſt, tempered with a ſolution of gum ſe- 
negal in water, and ſpread upon the joint; a 
narrow piece of paper ſmeared with the fame 
being put over it and preſſed cloſe, will be 
found ſufficient. But even the trouble of this 
may be greatly ſhortened, where the glaſſes fit 
each other well, and there is no elaſtic vapour 
to be confined, by the uſe of a narrow 28 
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of bladder, moiſtened with the white of an 
egg, or a ſtrong ſolution of gum arabic or 
ſenegal, and fitted to the glaſſes over the 
"th diſtillations, where the eſcape of part 
of the vapour is looked upon as a material in- 
convenience, it may he almoſt wholly prevent- 
ed by the uſe of quicklime well powdered, and 
tempered with linſeed oil, boiled till ĩt acquire 
à very brown colour, (or become drying oil, as 
it is called by the painters). But this mixture 
muſt be immediately made before it be uſed: 
and, when it is employed. great care muſt be 
taken to manage the fire in ſuch manner, that 
the vapour may not riſe ſo faſt, as to heat 
the refrigeratory or condenſing veſſels beyond 
the due point: for it renders the ſeparate glaſſes 

joined together by it as one entire body; and 
will reſiſt the efforts of the rarefied ſteam to 
ſo great a degree, that the glaſſes are liable to 
burſt before it will give way. | | 
In caſes where it is more expedient, the lute 
fhould not dry ſoon, but remain moiſt and 
ductile for a confiderable time, tobacco-pipe- 

clay may be uſed in the place of the lime. 
The moſt critical occaſion, where a parti- 
cular kind of lute is neceſſary, and where er- 
rors are moſt frequently made in the choice, 
is, when the joints to be made good are ſub. 
ject to acquire a burning heat, during the ope- 
ration. For here, all ſuch compoſitions, as 
owe their cohering power to animal or vege- 
table ſubſtances, are neceſſarily burnt ; and, 
H 2 - being 


INTRO DU CT ON; 


tw reduced to the ſtate of a mere calx, 
loſe their tenacity. The following compoſition, 
which, for the ſake of breyity, I call the. re- 
lute, where I have occaſion to mention it, 
will, however, extremely well anſwer this end, 1 
and may be made with ſmall expence: as: the 
ingredients coſt little; and may be prepared 
in large quantities ready for bea being mixed 
together when wanted. HTS. JL 
Take of green vitriol,. or copperas, any 
quantity ; - and having put it into an earthen 
pipkin, of which it may fill only three parts, 
ſet it on a common fire; taking care, that it 
may not boil over; ate will be very liable 
to happen, if the fire burn too briſkly. "When 
it has almoſt done boiling, by becoming. dry, 
throw in more of the vitriol, to fill up the void 
in the veſſel; the quantity at- firſt thrown in, 
being nov the. and. contracted ; and let 
that alſo boil to dryneſs. Repeat this, till the 
pipkin be near full of the dried matter; and 
raiſe the fire then round it; and let it continue 
in as ſtrong a heat as can be conveniently 
made, till the whole contents be of a red co- 
lour: after which, remove it from the fire; 
and, being cold, break the pipkin; and ſe- 
parate the calcined vitriol from it. Take then 
of this calcined vitriol powdered two parts, 
of the ſcoria or clinkers of a ſmith's forge 
finely levigated, of Sturbridge clay or Windſor 
loom dried, and powdered, and of fine fand. 
oach one part: inix them well together 4: and. 
then tempet them with the blood of any beaſt 
21k they become of the rbnſiſtence of morter; 
a 


' 
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"a twentieth part of the weight of the whole 


of ſhort hair being beaten up with them. 
This is not only an excellent lute for all 
- joints of veſſels; where” they are expoſed to 
great heat: but alſo an extremely uſeful ce- 
ment for the pointing furnaces, and makin 
good the joints of any part of them, Whie 
are liable to ſuſtain a burning heat. It is, 
*Ukewiſe, the beſt compoſition; for coating the 
outſides of glaſs, bodies, or other ſuch veſſels 
as are to be uſed in the naked fire, where great 
caution againſt their Breaking is requiſite: but 
in common caſes, the von 8 1 25750 mix- 
tue may be ſubſtituted. 
Fake of ſand; Windſor 45 or (if'g 
cointnon loom, and dung of horſes, oo 
fesd on hay, each equal parts. Temper them 
' with water; hk beat them thorou ghly- -toge- 
ther. S607 1 lion n: Ni Done) <0 yam 
There is kid 06 tute or cement, uſeful, 
_tocthole who habe occaſion to employ chemi- 
cal rar bo for another purpoſe; which is the 


broken pieces of receivers, ſo that, when re- 
: placed and cemented by this compoſition; they 


cumſtance in which there will be frequently 
may be thus prepared. bi Sn 180) bd 
Take an bounce of Suffolk cheeſe, or a 


of . lime finely powdered, into two 
2 1 ounces 


. Tepairing the cracks, or holding together the 


will admit of being afterwards uſed; a eir- 


found a great cdn-ν nienoe. Such a Lenden 


other Kind devoid-of fat; grate it as mall 
as poffible ; and put it, together with an ounce 
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. ounces of milk, from which the cream has been 
taken away, Mix them well; and uſe the com- 
12 immediately after it is made, by ſpread- 
ing it upon a narrow piece of linnen rag, ac- 
commodated to the form of the crack; which 
will make the part * e and * 
48 the reſt Ih Ye vel.” 


SECTION. XL. 
Oo cupels, teſt, and . 


UPE Ls are ſmall ſhallow veſſels 
formed of a matter, of which the tex 
ture is ſuch, that gold or filver being melted, 
together with any kind of glaſs or vitrified fub- 
Nance, in veſſels made of it, ſuch gold or ſilver 
may be detained in the hollow of 7 the veſſel; 
while the glaſs or vitrified ſubſtance is ab- 
ſorbed by the matter of which it is 3 
or ſuffered to exude through the po 18 
The materials, of whic cupels — "made, 
muſt therefare be ſuch, as will reſiſt the moſt 
violent heat without vitrifying, or any other 
alteration of their texture: being at the fame | 
time of ſuch a degree of tenacity, as may 
prevent their Wang eaſily broken, and yet ſo 
porous, that the liquified matter of the vitre- 
ous kind may calily tranſude the maſs. 
There arg 8 different ſubſtances em- 
ployed for this purpoſe: as the earth produced 
by the c..jnation of the bones of animals, 


ſome 
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foe kinds of -calcined ſpar, or the earth ob- 
tained from incinerated wood. 

When bones are uſed, they ſhould ha boled 
for a conſiderable time dee the calcination: 
which not only facilitates that operation; but 
frees them from any ſalt which may have infi- 
' nuated{ itſelf into their ſubſtance, it they were 
ſuch as had belonged to parts of animals that 
had been dreſſed to be eaten. After the boiling 
they ſhould be calcined in a ſtrong open fire, 
till they become ſo brittle as to be broken in- 
to ſmall parts: which being reduced, they 
ee . and recal- 

a very intenſe heat, till they be 
N —.— The calcination being ef- 
fected, the bones ſhould be put into hot wa- 
ter, and [ſtirred about, with a ftick, to free 
2 any ſalt, or the aſhes of the coal 
of the fire, in which: they were calcined : 
after which, they ſhould be taken out of the 
water by an iron ladle perforated with holes, 
or put into a cullender, to drain the water from 
them: and when they are ſeparated from the 
firſt water, they ſhould be again waſhed, in 
the ſame manner, in a hp page even a third 
uantity. Being ſhould then 
= Ka he arg a hot, 
through a very fine ſearce: or otherwiſe they 
may be levigated on a porphyry or flint ſtone, 
with a muller of the ſame ſubſtance. This 
may, nevertheleſs, be done with much leſs 
trouble in a fine hand-mill, where ſuch can 
ee and the fouling of the matter 


H4 _ = 
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by ſand, or any other heterogeneous matter, 
in the 1 is prevented by 'follow- 
ing that method. The bones oo. 
eſteemed the beſt for this purpoſe: being of 
a more porous nature; and Bake Juent! = Fu 
eafily. calcined and levigated : — when other 
bones are uſed, inſtead" of boiling freſh ones, 
it is moſt convenient, near e to procure 
ſuch as have undergone that operation in the 
hands of thoſe, who collect them for the ſake 
of the fat to be extracted from them; and 
aftetwards throw them int great quantities into 
the highway; where they may be gathered: 
arid, aſpecially if they have lain chere ſome 
time, will de found ee the Purpole tha 
any other.. 20600 203 e 
When "ſpar is uſed, trial Ghoul Sg firſt 
inade with a ſmall: quantity, whether the kind 
about to be uſed be fit fr the purpoſe? fot 
there are ſome kinds that re not at all ſuitable 
to it. Where it appears on trial to be tlie 
right kind; it ſhould he calcined in an earthen 
pot covered with a lid, in a moderate fire: 
where it will! be heard eto crackle; on the 
teſſation of which, the calcination will be per- 
fected. It will be then found of a ſoft tex - 
ture; and eaſy to be powdered : which ope- 
ration muſt be e en it, and it will 
be then ready for uſe. Dane BG YA 
Where the right par" heatnot' be procured, 
"at the calcination of the bones conyenicitly 


undertaken, the earth of calcined vegetables 
_— beuſeds which op be thus 1 8 
' + Paſs 


bas bea of fi vegt eta dv bak? bel 


choroughly burn to 1 throtigh'a eve 
by the aſſiſtance of very clean' water; ; "that any | 


Pieces of con femainiilg among thetn' aß 


ſeparated. Being thus ſifted, pour clean Water 


again upon tien; and Air them well about 
in it, by means of a ſtick: after which, the 
being ſubſided,” decagt off the Watet, 
| which will be the firſt tire foül and Brown. 
do not thefi'comne off clear and infipid, a third; 
or oftener if neceffaty. Add then a fre 
quantity of "water" to the matter, and after 
having ſtirred it well about, take off the k ſcum; 
and wath over the whole of the powder” chat 
is of ſufficient fineneſs, according to che G- 


rections below. given in treating of levigation i. 
ons aſhes may be then much improyed : tr | 
purpoſe, by 4 ſubſequent calcination in 2 


Weg 3535 fi flre: aud, If they be 
. kept free ftöm all impbritics, will bye 
means be fendere 
dined carthi of bones. - Befide s the A higher 
putitied loft of aſhes, "itch afe 5 te 
eceſſaty iti the n . e 5 


n 
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them to a groſs powder, put them i into 4 Clean 


red earthen pot well cloſed with a lid. Gil 


cine them then a ſecond time, with a ve 

ſtrong fire, for ſeveral Hours: and afterwa 7 

waſh them thorou Shly in the manner above 
x ordered 


Cthis 4 fecond time; td, if the Water 
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| thy bc Let them, 4 then be 57 ps 
become a impalpable powder, 

on a porph yry or flint wy Katy and afterwards 
put into a well cloſed. el to be kept for che 
uſe directed below. A ena! 
| The form of the cupel is nearly that of. the 
veſſels commonly called bowl-diſhes : 
containing cavity ſhould be the ſegment of. 2 
here a little obtuſe, that the ſurface of the 
melted maſs contained in it may be apparent 

4 the 2024 > of the operator; and the fuſed me- 
tal, left the cavity, at the end of the opera 
tion, flow into one globular maſs. The ont out- 
fide of the cupel may nevertheleſs be made 
a little converging towards tha baſis, in the 
manner of a truncated cone, that the cupel 
may more eafily be flipped. out of the mold in 
which it is formed: and that the bottom of it 
may ſtand the firmer; as well as to afford 2 
greater maſs for the abſorbing the vitrified 
matter; the ſubſtance of it ſhould be made 
thicker in that part; and indeed the bottom of 
the cupel ſhould alſo be 4 conſiderable thick- 
| neſs, not only for ſtrength, but that there may 
be a greater maſs of ſubſtance, in ordertoabſorb 
the vitrified matter, 

In order to form the cupels into their pro- 
per ſhape, it is expedient to have two molds 
of braſs : the one of which muſt be in ſome 
degree of the form of a mortar; the other of 

a peſtle That of the form of a mortar may 
be a braſs cylindrical ring, converging ſo, that 


the bottom may be about an eighth en 1 
an 


than the Nen dt depch les may be about the 


proportion of tare thirds.of the diameter: the 


of the Whole. being 
to the quantity of the matter the cuppel is in- 
„ The peſtls muſt be of 
braſs, likewiſe, as to the part - which. is to 
form the cupel ; but the handle may be of 
wood. The part, which is to form the mold, 
muſt be the ſection of a ſphere, placed in a 
ſtreight projecting rim; and af the ſame 
diameter with the mortar, at about the height 


1 proportion 


of it: to this may be fixt a cylindtical piece of 


wood of the ſame. thickneſs as the ff 
n $: and both Fi 12 
part peſtle, e interior part o 
mortar, ought to he well poliſhed. When the 
materials and molds are thus prepared, the 
cupels may be formed in this manner. _ 
Mix the aſhes of the bones of animals, or 
of fiſh, either alone, or one part of them and 
e e d e or 
upon a porphyry ſtone; * rubbing them 
together with the hands: then drop upon 
them ſuch a quantity of water, or whites of 
eggs diluted in water, as will cauſe the matter 
to oohere in a due manner when ſtrongly 
compreſſed between the fingers; but when 
ſpar is uſed, it muſt be moiſtened, i in the ſame 


eric 


pars with a folution of common green vi- 


Then ſetting the female mald or mortar 
_ » clean hicok. of wood, or ſome other 
ſteady place; put into it a quantity of the 
moiſtened * ſufficient, when preſſed 
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108 INTRODUCTION. 
deten with the fingers, to fill the mold almoſt 
to the top: but take away,” nevertheleſsg 
redundant quantity. Whien this is done, ſlide 
the male mold or peſtle into the mortar, and 

giving it three vr four blows with a wooden 

mallet, drive it down upon the. contained maſs, 
with a forte ſufftaſem to mould the matter into 

EY 'yalſel of proper diameter and form- cor- 
T nt nba flov re of the molds t taking 
cute that the Aenne r ub not againſt che fide of 
tlie mortar, of qint its perpe | ion. | 
The peluie Peing len taken out, Aprinkle 
iche athes of bones finely levipated;: and other- 
Wiſe prepa fed as before directed for this 
Purpoſe, overthe contdvexuriace of the veſſel, 
dy means of aſimall ſearce;! formed by makin 
A tiffany bottorn a little cylindrical den ef 

wood, with a proper Werde W 

placing the peſtie (being firſt! wiped with a 

cat Rs — in Une)! mortar, forde it 

down again with one or two. ſmart nes 
with the allet. n 511 Ti N00 * £ 

A little wooden c Ylinlerdtuſtibe alſo pw 
vided, and one Ed. af it eoyered with dry 
Afhes, the thickneſs of a quarter iof an inch: 
Un. lick, after All *he prominent matter is 
taken off the Hettom of it by a knife; the cupel = 
mut be placed; together with: the mold which 
Tontains it, f6,'that tlie ſmaller baſe” of the 
mold may be undermoſt: and tien the bottom 
of che cupel being preſt againſt the end of 
the cylinder, it will eaſily eme out of the 
mold; All the unevenneſſes there: may happen 


0 
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to be in the, upper edge, or at the bottom of 
the cupel, muſt be then pared off with . 
ſharp Knife: and the cavity of the cupel be- 
ing turned downwards, to prevent its 
injured by duſt flying into it, it mut. be 15 
by in a dry place. 

The cupels being thus, 0 and Aae 
if they are made of wood-aſhes, they maſt be 
burnt for half an hour or an hour before they 
be uſed: but if they be made of the calcined: 
earth of bones, or 1 ſpar, this is not neceſ- 
ſary in the ſame degree: nor is ſo exact a re- 
gulation of the fire required in the operation 
for which they are uſed. But great care muſt 
be taken not to put the metal into them tog 
abruptly: for otherwiſe they are lubjeft to An 
a number of ſmall cracks. 

Inthe preparing the materials, * greateſtcar; 
ſhould be taken to keep all foulneſs and impu- 

rities out of them: and particularly, that they 
ſhould not be ground on a ſoft ſtone; which 
may be ſo abraded as to give part of its ſubſtance 
to the matter levigated upon it. It ſhould be 
remembered, likewiſe, that it is better to form 
the cupels of too compact than looſe a tex- 
ture; for the ae i delays the operation by 
abſorbing the vitrified matter too ſlowly, while 
the other always occaſions material damage. 
Proper caution ſhould be alſo obſeryed in 5 — 
tempering the materials; leſt too much 17 
or fat matter, or even moiſture, be added: fer 
though the cupels may thenge begeme herd. 
1 i manageable without ſo liable to be; 


20 broken 
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broken in the 3 yy after the hang 
e ſo ſo at they cannot to 
wry 2 tongs without ting to pieces, 
or at leaſt cracking. It is practiſed by ſome to 
mix about a tenth part of waſht potter's clay 
with the matter, in 7 caſe 4 materials 
ſhould be tempered with water only, without 
the admixture of any mucilage ; for the clay 
will give ſufficient ———— to the aſhes: care 
ſhould be taken however not to add too much 
clay: on which account regard ſhould always 
be had to the fatneſs of its texture. If the 
aſhes of the bones be very fin ly powdered, 
and tempered ſparing gy with water, there is 
no occaſion to 40 either clay or mucilage: 
and ſuch cupels, as well as thoſe made of 
ſpar, require only a very ſlight burning before 
„ e eee and will en 


a more 1 _ 
| O tefts.. 


Trers are e formed to contain metals 
and other bodies commixt with them, ſubject- 
ed to the moſt intenſe degree of heat; and made 
of ſo compact a texture, as to be able to retain, 
for a conſiderable time, not only liquified me- 

tals, but even glaſs of lead, without abſorbing 
chem, or ſuffering them to wunſude through the 
pores. The figure of teſts may be — 
reſembling that of cupels, only there is no 
neceſſity for forming their bottoms with ſo 
large a maſs Kue: but in other reſpect 
wy” "_ from TO" only in requit- 
ing 
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* eee ry. 4. yy 
hefive ſubſtance. 3 

Common potter's clay, which ma be | 
cured almoſt every where, is-the wy x pt 
ſubſtance to make teſts of. But as the ſeveral 
kinds of clay vary from each other in their 
ualities, by reaſon of different kinds of earths 

t happen to be mixed with them, it will 
be neceſſary to examine any ſuch as is intended 
to be uſed for this purpoſe, before. any large 
CY are 3 of it. "_—_ may be 
done b n ew only; an expoſin 
them, Elle ws fi glaſs of- — and a little A. 
lead, to a very ſtrong fire, for the ſpace of 
an hour or more; by which means a certainty 
will be obtained, whether or no they will 
be proof againſt the fire and glaſs. o lead. 
But — clays are — jy of "fach-a a 
temper naturally, as to be perfectly fit far 
the making of teſts and crucibles, without 
any artificial preparation, or the admixture of 
any other ſubſtance ; h more frequent- 
ly various preparations, accommodated pn the 
qualities of the ſeveral kinds of clay, 
viouſly neceſſary to be made, 0 der it 
proper for this uſe. | 

If the clay be not intirely free Fog vel, 
parts of vegetables, &c. it will be . 
firſt to waſh it ; which may be thus perform - 
ed. Reduce the clay into mall lumps, and dry 
it in the air or with a gentle warmth. When 
dry, beat it into a groſs powder in a mortar, and 
_ to waſh it over with warm wa- 

N ter, 
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ter, according to the directions below given in 
treating of the operation of levigation. This 
treatment will render the clay perfectly fine, 
and is allo of further uſe, by waſhing 4 all 
the ſaline ſubtagces which may happen be 
contained, init. 

When che resten part * the ei; is 
3 the clay will become ſtiffer; and 
may be formed into little balls, to reduce it 
the — to the conſiſtence fit for moulding 
the teſts : and a few veſſels may then be made 
of it, (in the manner that will be directed after- 
wards) as a trial, whether the preparation it 
has undergone be ſufficient ; | which however 
ont but ſeldom happen to be the caſe. 

If one of thoſe veſſels, after being perfectly 
N in a ſlow heat, and then well . 
and moved into a ſtronger fire, be found to 
fly to pieces or crack; ſome ſand perfectly 
clean; — calcined flints powdered; —or broken 
Hedlian crucibles ; freed from all heterogene- 
ws ſubſtances, particularly every kind of apy- 

ous ſtone, not cretaceous, muſt be finel 

nd, and fifted through a very cloſe 
ſieve; and a proper quantity muſt be added 
to the paſte to bring it to ſuch a ſtiffneſs, that 
being preſſed between the hands, it will not 
ſtick to them, and when reduged- into a flat 
cake, can be only bent a little without break- 

ing: and after this addition the mixture will 
bear: the fire better! than it did before. ei t 5 
Ihoſe kinds of clay, which, though able 

to o refaſt the farce of the fire, are of ſo loft. and 


12 looſe 
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| loole a texture; See e bse 1 : 
ſuffer the fluxes to pervade chern, ure greatly 
d by an addition of eommon glaſs pul- 
veriled. By making a few of the above men- 
tioned experiments, it will be eaſy to find out 
the propereſt kind of mixture, wirlr reſpect to 
any partieular ore of clay, for the formation of 
teſts. Care muſt; however; be taken not to add 
too many cretaredus or calcarious ſtones or 
—— the compoſition: for if the clay be 
ed with theſe alone, the teſts made 97 it, 
vl indeed bear the fire very well, but they will 
at the {ame time be rendered ſo porous, as to af- 
ford an entrance to the litharge, and, abſorbing 
it, become ſo ſoft as to fall together of them 
ſelves, or be eaſily ſqueeſod together, when taken 
hold of with the tofigs: and Hough neither of 
theſe ineonveniencies ſhould enſue, yetthis kind 
of teſt will be exeded by the ktharge : from 
which a tenacious iriedueible droſs will be 
produced in great abundanee; in which, 
When the metal comes to be poured out of 
the veſſel, a conſiderable Fart of dc be de- 
tained. HEM 28, 40, 20 L | 
he mold: for the teſts! ade: be made EY 
braſs and in the ſume form as thoſe of the 
chpels; exeept that che ring or mortar may 
have its⸗ — gradually diminiſhed to a- 
bout one half in the lower part; this greater 
convergevey beginning at about the diſtance of 
one third from the bottom: the ufe of which 
is to give a . figure to the maſs that 
E. I.. forms 
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forms the lower part; and is required to be of 
equal thickneſs with that of the teſts. | 
Ihe teſts are to be formed in the mold 
in this manner. The peſtle and ring are to 
be anointed with fat or oil, the ſuperfluous 


t being wiped off with a linnen cloth. A- 


1 ae female mold muſt be 
then filled with the prepared clay; making a | 
little pit in the middle of it EET - 26. of | 
and — placing the female mold or 


peſtle upon it, and driving it down with a 
miallet, the more forcibly the 8 All the 


ſuperabundant matter, bach above and below, 
muſt be then pared off with a knife; and the 

bottom of the mold being placed againſt a 
table covered with ſand, the teſt muſt be forced 
out; the mold being turned - upſide down, 
it may be ſtruck againſt the table, and che teſt 

will be ſhaken out. 

The clay, when to be uſed for this purpoſe, 
muſt be. ſo ſtiff and dry, that on bending it 
with the hand it will eaſily break; for if it be 
fofter, it will be very difficult to get the teſts 
out of the mold whole, or at leaſt without 
being diſtorted ;/ unleſs it be placed, whilſt in 
the mold, for ſome minutes in a pretty ſtrong 
heat: but this only occaſions a loſs of time; 
as no harm will e account of the 
clay's being tolerably dry when moulded; for 
unleſs it be fo, it will be e An to. re- 
en it to its a A 
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When the teſts are thus made, and have 
| ſtood for ſome days to dry in a place mode - 

 rately warm, they muſt be ſet in a potter's, 

or ſome other reverberatory, furnace, where 
2 burnt with a moderate fire. The 
may alſo be uſed without being thus. previouſly 
burnt; provided the fire they are to undergo 
be ſlowly: and gradually inereaſed during the 
operation; and that they are not to contain any 
penetrating fluxes, eſpecially thoſe of the ſa- 
line kind. But thoſe which are to be ex- 
poſed to a ſudden heat, or to be charged with 
ſubtle fluxes, particularly ſaline ones, muſt be 
burnt before they be uſed ; otherwiſe they will 
crack, and be exeded 71 _ Ow” and 
ſometimes © even 2 98 5 


A ert is a a covering for ſuch matters 1 7 
| arvexpoled/ to hex in an open fire; in order 
to prevent coals or from falling into 
4 muſt 3 _— ae to reſiſt 
e ſtrongeſt degree of heat, during the o 
tion; an 10 formed, as neither = bindet the 
action — fire on the veſſels, DOI | 
firuct the view of the operator. 
Any figure may be given to muffles, which 
will render them effectual for the end deſigned. 
- Thoſe, however, which are intended to re- 
ceive the ſmaller melting deren or cupels, 
and teſts, uſed in metallur ions, are, 
for the moſt part, made in the of half a 
N but * are to contain the 
e larger 
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larger melting pots, it is uſual * 8 

the figure of a ſpheroi e. 
It is neceſſary to make foveral « in 
muffles, for theſe reaſons. it In order that the | 
operator may -commodiouſly ſee into them, the 
greateſt part of the fore-end muſt be left open. 
2dly, That the air, i in oo. operation with: the 
tantly — or: without the action af the 
air, ſcarce any exhalation ean be made, - which 
notwithſtanding: js | abſolutely: neceſſary in: the 
vitrification. of — ſince, aſter the ait is oha 
replete with a certain quantity of vapouts, it 
will not eaſily admit any, more: from 
whence a perpetual renovation of che air is re- 
uired. 3dly, Theſe openings are alſo of uſe 
fo regulating the fire. For if, at any time, 
the cold air, ruſhing'in | throu gh the great 
opening, cbols the veſſels in the mufſſe, the 
fire may be raiſed to the higheſt pitch, either 
by ſtopping up this opening in part with co 
laid before it, or by cloſing it intirely with a 
door: which can hardly bode quickly effect: 
ed by means of the regiſters of the furnace. | 
4thly,: That the W of lead, antimomy, 
or arſenical ſubſtances, may may. paſs. off thitord 
the vents, and not prove noxious to the pe- 
Hakor;: when ending near them T 
In determining, therefore, the height, 
lengt „and — of muffles, regard muſt 
be had, to the number and ſize of the veſſels 
chat are to be placed in them at the ſame time. 
I that the n internal cavity of the 


veſſels, 
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veſſels; as well thoſe placed in the weben, an 
thaſe ſtanding backward, may. conveniently, 
| lie open to the eye of the operator: to wh 
laſt requiſite the principal view. muſt be ba 
But in moſt caſes, the height of four inches, 
the length of ſix or eight, and the breadth, of 
: four oc fix, will be ſufficient. W 
The vent holes, before mentioned, are ſmall 
apertures of a ſemi circular figure, cut through 
the ſides and back part of the muffle, — 
the bottom; and muſt not be ſo high, as to 
give an opportunity to the coals or aſhes to fall 
through. them into the veſſels placed under 
the — For ſhould any coals or aſhes get 
admiſſion. to the melted matter, they would 
not only prevent the vitrification of lead, in 
operations where that is neceſſary; but equally 
impede the analyzation of metals and ſemi- 
metals. likewiſe ; and even reduce them again 
to their metallic ſtate, if already analyzed; or, 
in other caſes, do a parallel injury, by obſtruct. 
ing the operation, or n the ſubject 
33 ; 


For the formation. of. itil. its nooner = 


to have a wooden mold: which muſt be af 
ylindrical form ; having a handle fixed 
in 1 the middle of one of its ends. 

The matter of which muffles are to be made 
is the ſame with what is employed for the making 
of teſts; only it muſt be a little more moiſt 
and flexible when uſed. | 

The manner of making e may wn thus. 
Prepare the _ as above direed, 2 any 


> : : if 


118 INTRODUCTION: 
for the making of teſts; and let it be ſuffici- 
ently — to be perfectly flexible; after 
which form it into one lump; kneading it well 
together with the hands. Lay it then upon a 
ſtone, or any other flat even — vor table, 

chat will not be affected by the moiſture: and 
ſpread out the maſs, by rolling it with a 
wooden cylinder, lightly ſprinkled with aſhes 
or chalk, into a flat cake: the length of which 
muſt a little exceed the length of the muffle 
intended to be made; and its breadth a 
little more than the ſemi-circle forming the 


round of the muffle, when reduced to a right 
line ; the thickneſs of -it muſt be ſuch; that it 
may be cut into two or three lamina or {lices, 

each about a quarter or third part of an inch 

thick. When this is done, - take a ſmall braſs 
wire, tightly ſtretched ; and divide or cut off, 
from the larger cake of clay, a ſmaller cake or 
fliceevery whereof an equal thickneſs; obſe corel 
carefully not. to weak it it: and having r 
it from the cake, lay it on 
ſurface of the mold; that muſt be p 

_ anointed with greaſe or oil, or, which is rf : 
rubbed with lack lead. Cut then another 
ſlice like the former; and giving it the ſhape 
of a ſemi-circle, lay it, on that end of the mold, 
which is intended to form the back of the 
muffle, in ſuch manner, that che edge of it 
may be brought cloſe to the back edge of the 
former ſlice, already laid on the other part of 
the mold, ſo as to adhere to it: in order to 
which the two edges ſhould be moiſtened with 

water; as they will not otherwiſe ſtick N 

y | 
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By the like method of proceeding, if it be 
thought neceſſary, a bottom may be fixed to the 
lower edges of the two before mentioned parts 
of the muffle: or a looſe bottom may be made 
of a cake of clay; which, however, muſt, in 
this cafe, be made ſo large, as to project half 
an inch beyond the ſides and back part of the 
muffle; in order that the muffle may be ſet 
on it with more ſecurity. After this, preis every 
t of the muffle, thus formed, with the 
nds moiſtened, to cloſe up all imperceptible 
cracks that may ha to be in it; and to 
adapt it exactly to the figure of the mold: 
and cut off all the projecting parts, either be- 
fore, behind, or at the bottom of the muffle, 
with a braſs wire. When the muffle has ſtood 
ſome hours in a dry place upon the mold, 
and is grown ſtiff, cut the vent holes in it ac- 
cording to the rules before laid down: and 
then carefully draw out the mold, by the 
help of the handle fixed to it: for if the mat- 
ter, of which the muffle is formed, ſhould be 
ſuffered to grow quite dry upon the mold, 
it would infallibly become full of cracks. Af- 
terwards, when the muffle has been expoſed to 
the air for ſome days, and is grown perfectly 
dry, it muſt be burnt in a potter's furnace: or 
that operation may be performed in ſome of 
the furnaces deſcribed below: but in that 
| caſe the coals muſt firſt be lighted at the top, 
and the fire ſuffered to propagate itſelf ſlowly 
downwards : otherwiſe, the too ſudden action 
of the heat will * the 
. 4 e 
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for which reaſon, it is much ſafer to proceed 
in the other way, or by the uſe of ab- 
ters furnaces, for baking them. 
As it ſometimes —.— that the fire can · 
not bo with ſufficient quickneſs or convenience 
raiſed, or decreaſed, under-the muffles, they 
ſhould be therefore provided with ſtoppels, 
made of prepared clay, or of pieces of bro- 
ken crucibles, reduced to a proper ſhape by 
grinding on a whetſtone. The figure of 
theſe ſtoppels, muſt be quadrangular, and they 
mult be of a ſufficient magnitude to ſtop up the 
vents cut through the muffle: the edges of them 
being made exactly ſmooth, and every where 
ſquared fo, that they may ſtand e bo. 


fore the vents. 


Theſe muffles, like other e, ©, may 
indeed be made by a potter; but unleſs he 
be well inſtructed, and uſed to make them, 
it will be much more adviſable for thoſe, who 
have occaſion for them, to undertake that talk 
themſelves ; as otherwiſe the operations, in 
which they may be employed, will be in 1 
of Fang many inconyeaiencica. b bigow N. 
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ab 3 are he mak important 8 
ag well of experimental as practical 
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fieult to fabricate :: as the ſtructure is more 
complex, and the uſes: they arc-applied to of 
a more nice and critical nature, than any other 
operations ſuhſervient to this art. It is there 
fore neceſſary, they ſhould be well deſigned, 
and juſtly. executed; otherwiſe their defects 
_ occaſion great embarraſiments, and —— 
fruſtrate the intention of the proceſſes 
are attempted to be performed by them: and 
as there have been no —— given in 
books, which teach this art, with reſpect to 
the conſtructions of ſome kinds, neceſſary for 
making experiments, without the trouble and 
expence attending the uſe of thoſe made for 
the preparation of medicines or other ſuch 
practical es, I will endeavour to ſupply 
the requiſite inſtructions, for the fabricating 
ſuch as may beſt anſwer the end, for the ſeveral 
various purpoſes, in 7 moſt explicit 1 
brief manner. 

In the e of fenen for 
ments only, it is, for' obvious reaſons, — 
| 2 to re ſarne 22 the 
different ſes are capable of bein 
applied = — rendering the firuturs 
leſs commodious for any in particular; 'eſpe- 
cially where the elaboratory, or room appro. 
priated to the reception of them, is not-ſuffi« 
ciently capacious to admit of a multiplicity, 
A ſingle furnace may therefore be — to 
the performing all kinds of diſtillations, ſub- 
limations, coctions, evapotations, calcinations, 
digeſtions, and fuſion of metals where the 
heat is not required, to be very intenſe: = 

uch 
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duch fuſions as drain the ea 18 


and nee e —— vi- 
trification, where a number are made, are beſt 
ed in a furnace p conſtructed. 
any operations may, likewiſe occaſionally be 
performed i in common domeſtic fires, without 
any particular ſtructure of the place which 
contains them. IU 
The furnaces, deſigned for the multiplicity 
of operations juſt mentioned, may be either 
of the fixt kind; in which caſe they are beſt 
built of bricks, ſet in mortar : or of the port- 
able kind ; when they ſhould be made of 1 Iron, 
and only lined with moveable bricks. 5 

The fixt ſort are leſs expenſive : but the 
portable more commodious in ſome circum- 
ſtances: though as each have 2 preference in 
different ſituations, I will give the moſt 
expedient methods of conſtructing both. 
It is proper, however, to premiſe, that the 
dimenſions of the whole of theſe furnaces 

being arbitrary, that may be altered at pleaſure, 
oblervig the due proportions. of the parts re- 
ſpectively to each other: but thoſe general di- 
menſions I have given, are ſuch, as wil be in 
moſt caſes of experiments more convenient than 
any other: taking into conſideration, all the 
various purpoſes they are to ſerve. 

In erecting the general furnace of brick, 
it is proper firſt to procure the iron-work ne- 


clay: 


Fg 
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its frame . — feeding the fire, and 
occaſionally putting in cruciples or other veſ- 
ſels; a ſet of iron bars and frame for bearin 

the fewel ; an iron ring or rim for the — 
the furnace; and three plates or broad 

for ſupporting the brick - work over the . 
. for the two: doors and chimney. 
The bars ſhould be nine in number; in 
length eight inches, and in breadth a quarter 
of an inch; though, to give them greater 
ſtrength, they may be half an inch in depth. 
They may be beſt made of hammered iron; 
and ſhould be well fixt into a proper ſquare 
frame, at about the diſtance of a quarter and 
half quarter of an inch from each other : and 
the frame ſhould be half an _ in. breadth, 
and a quarter of an inch in _ , with four 
bits projecting about an inch at the four corners; 
in order to the fixing it eee the 
brick- work. 
The door and frame for ligh ting che fire, 
and taking out the aſhes and „ ſhould be 
of the length of the area made by the bars : 
but there is no occaſion to have them more 
than four inches high. They ſhould all be 
made of hammered iron, and may be of the 
uſual form: but ſhould be ſtrong, particularly 
the latch, to keep the door ſhut ; ſhould 
be of more than the common ſtrength, to re- 
fiſt the weight of the fewel, and to prevent 
55 door from 5 : 


The 
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The frame to the door for feeding the fire, 
or. putting in crucibles or other matters; 
mould be a ſquare box, formed of four plate: 
ef hammered iron, of ſix inches length, and 
of the depth of three inches: and to this 
Rams mt: Be fitted a divided:door, or rather 
two doors; each of which muſt be three 
inches in height that both may fill e 
the opening in the flame. They ſhould be, | 
TH made in the manner of boxes, of 

| tes put together, in the manner of the 
2 a fifth plate, covering the 
opening in the front. Theſe two: doors, or 
parts of a door, muſt have each their own 
diſtinct hinges, and latches ; that they 2 be 
dpened and Lader ſeparately: which 
may be the ſame, as thoſe commonly uſed 4 
doors of furnaces. Both of theſe _— 
| ſhould have flat projecting pieces, going 
Horizontally from ao comers for "ang: them 
firmer in the brick- work. 

Ihe iron ring for laying on the top of the 
furnace may be twelve inches in the cavity or 
clear; which will admit of à ſand-pot for 
containing a retort of ſeven inches diameter. 
The breadth of the iron- work forming the tim 
may be three inches, or more; and the thick - 
neſs about an inch, in order to admit of a 
groove for receiving the rim of the ſand- pot, 
ſtill, or other veſſel, there may be occaſion” to 
hang in it: which groove muſt be ſunk in 
the inner part of the rim, by taking away, 


as it were, half the 3 for about * 
inc 


inch from the: edge, round the whole cirdle. 
This rim ic heſt made of caſt iran: and fh 
—  cavityi muſt be varied-acoonds 
where:alarger retort, and ednſequently 
aa get unn be -employed: Hut 'the dither 
| — rtions may he preſerded. Witt Ale oll 
ln plates lor laying dver the frames of the 
doors may be alſo bf caft iron, à quarter of an 
inch in thickneſs den inabes in: length. nnd 
three in breadth: or, in default of — 
CO n namered | 
breadth, may be uſed for each door? ba 
be: always procured. at the CR by 
tutting off pieces cf ſuck length froni the 

long bars, as brought from the forges: 01 
A: 2 fs or bars; bearing the brick-worls 
— — dimenfinnb with the'pras 
ciding x except chat an inch or tu. n be 
fayed in thalengch . 83 Sd noch 0 


bs The on-air being ne 
plaiy of the: furnace mut beæ m the duit : 


_ which:rſhouldbe a circle of in diam 
ter; and ffiouidqe ſo placed, that afobror niit 
be left hehind it fur crectingꝶ a chimhey⸗ 
iber be noi other: into uihieh the AHHnnel of 
the furnace maym habe nt, by mean oH 
flew, within bbnwthientdiftance. On this: 
gound plan 2/0orra! fabtie of brich 
wbrk muſt he raifed of fiſteewinchecin height; 
which imuſt fitl:theckirolb matked out; :except, 
that andrea muiſt berleft:for the aſhhole; the 
wn and dimenſions of which muſt be deter- 


mined 


* 
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mined by laying the frame and 'bars in the 
middle of the ground plan; and drawing two 
lines parallel to the inner edge of the fide 
pieces of the frame; beginning at the further- 
moſt end of: the bars, and proceeding to the 
line which marks the circle, or the outline of 
the whole area; and a third line, croſsway, 
from the inner edge of each of the fide pieces 
of the frame, parallel to the furthermoſt end 
of the bars, or inner edge of the croſs piece 
of the frame. This may be done with com- 
mon bricks and mortar; and ſnould be ſuffered 
to dry, fo as to prevent much ſhrinking, be- 
ſore the reſt be proceeded with. The frame 
and bars muſt then be laid on the area left 
for them, in the middle of the furnace; and 
the door and frame for lighting the fire muſt 
alſo be placed in its proper poſition; which is to 
be done, by ſetting the frame cloſe to the 
front piece of that of the bars. The brick - 
work muſt then be carried up, as before, eight 
inches higher: but as ſoon as it is on a level 
with the upper part of the door, the iron plate 
or bars, provided for that purpoſe, muſt be 
laid acroſs; in order to ſupport the 'brick- 
work ; which muſt afterwards be raiſed upon 
it, ſo that the ſquare area, in which the 
bars he, may be incloſed on every fide. |. All 
this part of the work ſhould be done with 
Windſor bricks, laid in mortar compounded 
with Windfor loom, or Sturbridge clay ahd 
lime: and it will render the furnace ſtill more 
durable, to point the joints, near where — 
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fire will lie, with the compoſition called the 


fire lute, below given: and it ſhould be can- 


tiouſly obſerved; likewiſe, to take good hold 
of the four projecting pieces at the corners of 
the frames with the brick-work z that the iron» - 
work may be firmly fixt, and not liable to be 
moved by any ordinary force or violence. The 
ͤ — muſt _ "ral" three inches 
preſerving e cylindrical. figure 
externally, but forming a — cavity, inter. 
2 diverging from that of the fire place, till 
it gain the diameter of ſixteen inches: and the 
frame and doors for feeding the fire muſt then 
be fixt in its proper poſition; which is to be 
done, by placing it in the front ſive inches 
from the extremity of the brick- work, or the 
outline of the furnace, and four from the in- 
ward edge; the brick - work being cut ſioping 
betwixt it and the edge; thattha fewel, cru 
_ or other matters to be put into the fue, 
may be the more eaſily conveyed through this 
ge. Acylinder of . — muſt then be 
— — diameter for eleven 
inches; and then one courſe of bricks ſloping 
gradually muſt be laid on the others, in ſuch 
manner, that the area may converge till the 
opening at the top be about ten inches diame- 
ter: When the rim for the ſand- pot, 
Cc. muſt be fixt over the laſt courſe of bricks; 
the juncture made by it with the friction be- 
ing well cloſed, 2 laying fire lute under the 
_ rim, and pointing the edge carefully with the 
nd It muſt be obſerved, — 2 
after 


upper courſe may 


nace within may be advarita 
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after che cylinder i is raiſed about eight inches; 
an opening muſt be left er, 
— to vent the ſmoke into the chimn 
ar che flew which is to convey it into 
chimney, if more diſtant: — 
be about five inches long: and when the brick 
Work is raiſed ſo high, as to form a” 
icular line; the * or bars, provi 
r Mat purpoſe, muſt be laid over the cavity, 
and::the ſloping 


be intire, and form a regu- 
hat round. A chimney ſhould be then, or be- 
fore; built from the ground, cloſo to the vent 
or flew: for carrying off the ſmoke ;which-muſt 
open into it. This chimney ſhould be 
fourteen or fifteen feet high j and form a ca- 
vity of about ſix inches wars, But if, how- 
ever, there be another chimhey wi 
þ wr ow — the furnace may be Gerried inte le: 
proper regiſter he ima to cloſe: 4 
— ew, and prevent any falſt draug 
All the upper part of the furnace ſhould beof 
Windſor bricks; laid in mortarof Windſor loom 
or Sturbridge clay and the joints im the furs 


with flre lute. — — 
dry, it will be fit fot uſe, and may receive 
either a ſand- pot, luted retort, or ; of a 
Kill with or without a baltoum or a:boiler! 
The ſand- pot muſt be about t Nelve inches dia 
ameter, including the thick nisſs af the/irony and 
about a foot in deptt; and carefhould he taken 
le e fit to tlie rim nn 
„ +. 


bricks over them, that the 
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' which reaſon they arè beſt procured ti 
at the foundaries where they are caſt ; — 4 
When the pot is worn out, a careful meaſure 
fhould be ſent for the obtaining a new one of 
the exact ſize ; ; and it ſhould be caſt with a rim 
or margin at the top, like the firſt; projecting 
about three quarters of an inch at ny angles. 
The ſtill or den, uſed in this furnace, muſt 
be of about the ſame diameter, as is directed 
for the ſand-pot; and have rims alſo of — 
r form and proportion for paſſing 
the groove of the rim of the A cons; that 
they may hang the more compactly in it. They 
may be made of any depth, that may be moſt 
convenient, not exceeding fourteen inches. A 
dome ſhould be alſo provided for this furnace, 
if it be uſed for fuſion of metals, vitrifications, 
or other ſuch purpoſes: which dome may be 
à plate of caſt iron; of about the thickneſs of 
three quarters of an inch, and about twelve 
inches diameter, that it may paſs into the 
ve of the rim of the furnace, and form a 
cloſe joint: which may be eaſily made good 
with lute. It ſhould be caſt with a ring on 
the top; that it may the eaſier be put on or 
taken off from the furnace, by means of a 
broomſtick, or other ſuch piece of wood, put 
thivugh the ring. 

The portable furnace may be conſtructed 
much in — ſame manner as this fixt one: ex- 
cept, that the whole muſt be incloſed in a cylin- 
der of hammered iron; and the bricks fitted in 
the ftate of clay to the places to which they 

Vor. I. K . are 
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are appropriated in the furnace; and there 

<a that. they may be laid without mortar, 
and — — taken out and put in at plea- 
ſure. The particular conſtruction and dimen- 
ſions of this cylinder, and the ſeveral other 
parts of the furnace, may be as follows. The 
gylinder ſhould be three feet in heighth, and 
fxteen inches in diameter; formed of ſtron 
plate iron, rivetted and welded in the me 
ſecure manner. At about an inch or two di- 
ſtance above the lower end, two bars of about 
an inch ſquare muſt be fixt croſsways; and 
over them muſt be placed a thin iron plate, 
to catch the aſhes or ſmall cinders that fall 
through the bars, which bear the fewel. In 
the front of the cylinder, immediately over 
this plate, muſt be put a door for taking out the 
aſhes, and ſerving — as a re 
encreaſing or checking the draught the fur- 
nace by being cloſed or opened: and it may be 
of fix inches length, and four in heighth. At 
the diſtance * — a foot from the — for the 
aſhes, muſt be fixed another plate; whichſhould 
be ſtronger ; but muſt have an opening —— 
middle — about eight inches in length, and 
fix in breadth: the — conſidered as 
from the. front to the back. A frame wit 
bars, for bearing the fewel, muſt then he fitted 
over this cavity; the frame being flat, and 
baving hc on —_— downwards at each 
angle; which muſt paſs through the plate to 
fix the whole more ſteadily together, = _- 

admit of being ente at pleaſure, The 
| dimenſions 


* 
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ons and form of the frame and bars 
for the fixt 


may be che fame as was before gt 
furnace: but in order that both they; and the 
plate in which they are fixt, 
more capable of beating che weight of the 
fewel, and the incumbent bricks, it is proper 
to ſupport the plate by four bars of about half 
an inch ſquare; which ſhould reſt on the four 
er66-bars, under the plate for receiving the 
athes,” and be there faſtened. On the level 
with the bars muſt be fikt a door, for light. 
the fire; of the figure and proportion wil 
that directed for! the former fütnace: and 
above, at the diſtance of eleven inches, ſhouſU 
de placed another for feeding _ fits, ant 
ing in or taking out eruei | Another 


Arong plate muſt chen be provided; which 


maſt have a round opening in the middle, of 
twelve inches diameter, and à margin of about 
half an inch, turning off at right angles; chat, 

eing put over the top of the cylinder, ĩt may Fit 
it as à lid: in order to which, it fhould be 2 
e eorreſpondent to thoſe of the c 
that is to lay, ſixteen inches and 
neſs of the iron. "A tim of about an inch in 
Hephth muſt alſo be made, at abvat an inch di- 


(rice from the inticr ed; ge of this plate; ; which 


man rr peepenticulary, fe ma groove, thitt 
We Joie thads Hy he 1268-5 bother rae: 
iz to be hung in — furnace," May b 
Better made good b y tote 5 on-. 


ing. prepared, a prof 


chus 
dicke muſd be GO 


may be rendered 
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third part of ſand and one fortieth part of the 

dung of horſes feeding on hay, with Sturbridge, 
Windſor, or other ſuch clay, well freed. — : 
ſtones : of which bricks muſt be formed, by 


filling the furnace above the bars. to the 


. beighth of eight inches with the matter; leav- 
- ing the proper area over the bars for holding 


ſdte fewel free: and then having ſmoothed the 


ſurface of it, cutting the clay with a thin knife 
into ſo many parts, as may be moſt convenient 
for taking out and replacing the bricks formed 
by the diviſion of the clay. When this is 
done, the matter muſt be ſuffered to dry, till 
the divided parts will bear to be removed; and 
then they muſt be dried like other bricks, and 
_ afterwards replaced, 1 ſame method muſt 
then be perſued with the upper part of the 
furnace; which muſt be fahioned Te clay.cut 
into bricks, ſo. as to leave a proper cavity of 
the ſame figure and dimenſions with that 
| ſcribed for the fixt furnace: and when. the 
bricks, likewiſe, have been cut, dried, and re- 
placed, a very flow fire of charcoal muſt be firſt 
made: the lowermoſt door of the furnace being 
kept fo cloſe, that almoſt all draught through 
the furnace may be prevented: — after ſome 
hours of this degree, the fire may be gradually 
raiſed, and the bricks burnt to their proper con- 
fiſtence. The dome for this furnace may be the 
ſame with that adviſed for the fixt one: and the 
chimney may be a cylinder made of plate iron, 
of about four inches diameter: of which the 
firſt part muſt ou b or at right 
2 angles, 
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angles, \through that part of the large cylinder 
which is — wh to res var | 
where it begins to converge at the top: the 
/other part of the cylinder, which forms the 
chimney, muſt be made to flide on to this, 
| after it emerges from the ſide of the furnace 
and may then be turned up perpendicularly, 
or obliquely, as may be moſt convenient, in 
order to its paſſing into the chimney of the room 
or building in which the furnace is uſed: where 
it may end as ſoon as the falſe draught can be 
prevented, by cloſing the chimney with boards, 
or a proper regiſter, below it. The fame ope- 
rations may be performed in this furnace as 
in the fixt one; and the ſand- pot, ſtill, &c. 
may be of the ſame form and dimenſions as 
were directed for that. dt e e 
- Where there is a neceſſity for a very great 
heat for fuſion of metals, or any other ſuch 
purpofes, a wind-furnace ſhould 'be made: 
which may be conſtructed in this manner. A 
ſet of bars for bearing the fewel, with their pro- 
per frame, muſt be firſt provided : they ſhould 
be eight inches in length, and ten in number: 
and in other dimenſions and form the ſame as 
thoſe above deſcribed for the other furnaces. 
A door and frame muſt alſo be procured; 
which may be eight inches ſquare; and ſhould 
be made very ſtrong: as likewiſe a plate of 
caſt iron, or two bars of hammered iron, to 
ſupport the brick-work over the aſh-hole, which 
ſhould be eight or nine inches in breadth, 
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and twelve or more in length: and there is 
occaſion for the fame for bearing the briele- 
work of the chimney over the door: but this 
latter need not be more than ſix inches in 
breadth. A foundation, or pedeſtal of brick - 
work, muſt then be raiſed, about three feet and 
a half high, and two feet ſquare; which may be 
done with common brieks and mortar, and need 
only indeed be four walls; the hollow formed 
by which may be filled up with rubbiſh, and 

floored over — bricks or tiles. On this pe- 
deſtal, three other walls ſnould be then raiſed, 
one at each ſide; and the other at the further- 
moſt end: which ſhould all be of one brick 
thickneſs; forming an area betwixt them; of 
the length of ſixteen inches, that is to ſay, 
from — back to the front; and of the breadth 
of eight: of which area, the front will be 
gpen ſrom the default of the fourth wall, 
Oyer this opening in the front, the bars muſt 
be laid, in the center of the brick-work, and 
cloſe to the frame : as alſo the plate or bars 
provided for bearing the brick - work; which muſt 
lie over this part of the hollow area, to com- 


pleat the ſquare cavity deſigned to hold the 


fewel. The fabric muſt then be carried up as 
before; but with four walls inſtead of three, 


to incloſe the ſquare hollow; and form the fire- 

place : taking care, that the firſt courſe of 
bricks have good hold of the projecting pieces 
ef the frame, made to ſix it and the bars more 
irmly in the brick-work. This part muſt riſe 
n inches above the bars; and 2 the door 


and 
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and frame muſt be fixed; and the other three 
fides carried up as before. When the building 
is raiſed to the htighth of the door and frame; 
the plate or bars muſt be laid to bear the 
beick=work: over it; and the fabric muſt be 
then gradually made to converge till it form a 

chimney, of which the hollow may be ſix 
inches ſquare : but the front of this part, and 
of the remainder of the chimney, need only be 


of the thickneſs of a brick, laid croſsways; nor 


Indeed the other walls, if they- can be made 
ſtrong enough to ſtand: or, inſtead of 

a chimney, the furnace may in this part be 
turned into a funnel or flew, to communicate 
with the chimney of any other furnace, if 
there be ſuch ſufficiently near. But, as the 
wind · furnace demands a verycohſiderable blaſt, 
if the flew from it be made into the chimney bel 
longing to any other furnace, or ſetving for any 

different pe care muſt be taken to ſtop 
the vent of ſuch chimney below, where the 
flew enters into it, to prevent the falſe draught; 
which will otherwiſe deſtroy its effects on the 
wind-farnace. This caution ought indeed tobe 
always carefully obſerved, where one chimney 
ferves fot the uſe of two or more furnaces, or fot 
one and any other purpoſe: otherwiſe much time 
and trouble may be given in vain, through the 
fire's proving inſufficient to the occaſion. The 
whole of the wind-furnace, from the bars to 
_ about a foot above the top of the door, ſhould = 
be built with Windfor bricks laid in mortar of 

WIRE" oom or Sturbridge clay; and the 


K 4 joints 
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ints on the inner ſurface pointed with fire- 
— and the ſame mortar ſhould be uſed to the 
inner parts of the joints for two or three feet 
more of the chimney: the heat being there 
fierce enough to calcine common martar,. and | 
deſtroy 1 its tenacity, _ 

The furnace for vitrification. or experiments 
on glaſs or vitreous bodies, where a ſeparate 
kind is wanted, (as will generally be the caſe 
where a variety of experiments is to be made,) 
may be beſt conſtructed. in the following 
manner, | 

Mark out a circular area, of one yard 
diameter ; and let a cylindrical buildiog be 
Taiſed upon it of good ſtock bricks, and coal- 
aſh mortar, of the height bf twelve inches, 
This cylinder muſt have a hollow area in the 
middle, of a round form, twelve inches indiame- 
ter; the reſt of the ſpace being filled with fo- 
lid brick-work ; but an opening muſt be left 
in the front at the bottom, which muſt be fix 
inches broad, and four high, for taking away 
the aſhes; and it ſhould likewiſe have an iron 
frame and door, like thoſe commonly uſed for 
feeding the fire in furnaces ; that it may be 
pt ol cloſed, in order to check or ex- 


tinguiſh the fire. This cylindrical fabric be- 


ing raiſed to the beichth of twelve inches, a 
grate, for bearing the fewel, compaſed of a 
ſtrong iron ring with bars let into it, myſt be 
laid over the round hollow; and another cylin» 
der, of the ſame diameter and thickneſs of wall, 
muſt be raiſed in like manner, to the Wer 
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of eight inches above the bars : but this ſhould 
be done with Windſor bricks, and the mortar 
formed of Windſor loom, where they can be 
obtained; and care ſhould be taken, likewiſe; 
that the brick-work may have good hold of 
the rim of the grate. At the heighth of about 
five inches above the bars, a frame and door 
ſhould- be fixed for feeding the fire. The 
door ſhould be about five inches high; and 
eight long; and ſhould have a ſtrong latch, 


going acroks the whole breadth of it, by which = 


it may be opened and ſhut. ' When the cylin- 
drical hollow over the bars is thus raiſed 
eight inches high, a larger area muſt be taken 
of twenty-four inches diameter; and the brick- 
work muſt be carried up round it, in the ſame 
cylindrical manner as at firſt, for ten inches 
more; except, that four iron doors and frames, 
of the ſame form with thoſe for feeding the 
fire, muſt be faxed in the brick-work ; the di- 
menſions of which doors ſhould be twelve 
inches high, and eight in breadth; and the 
loweſt part of them ſhould be level with the 
flooring made by the brick-work on enlarging 
the area of the cavity of the furnace: or, in 
other words, where, the brick-work of this 
| wider cylinder begins. Theſe doors ſhould be 
| placed at equal diſtances from each other, and 
in ſuch manner, that the door for feeding the 
fire may be exactly in the middle, betwixt the 
two neareſt to the front, and the chimney be- 
twixt the others. A hole ſhould be, likewiſe, 85 
- mn for IIA the ſmoke into the chimney, 
_ wane | 
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which may be fix inches broad, and ihrer 
high : — this, the brick-work may be 
brought together, in the manner of an arch, 
till the whole cavity be covered. For the 
whole of this upper part, Windſor bricks and 
loom. ſhauld be uſed ; or where they cannot 
be procured, ſuch as are the moſt like mem in 
their quality of bearing intenſe heat, Wie 
- dither being calcined or vitrified. | 

+ Inſtead of the fit or farnaces, firſt 
cribed, where the claboratory is ſo large as 
afford ſufficient room, and there is frequent 
tepagon to vary the kind of operation in the 

2 diſtinct furnaces are more 5 
and one ſhould be had for the ſand-pot, for 
diſtillations; another for ſublimations; and 
another for naked tetorts: the ſtill and boilers 
may 3 —— for each, where there 
is occaſion operations ſhould be per- 
formed at the fame time. 25 

The furnace for the ſand · pot, for diſtillations 
e may be the ſame as that for various 
poſes before mentioned: except that, inſtead of 
double doors for feeding the fire, &c. a hole 
and ſtoppel will better anfwer the end; and 
may be thus made. An iron frame muſt be 
bur in the brick-work; which muſt form a 
bollow, of the length of four inches, and 
height of three. It may be compoſed of four 
plates of iron, of a moderate ſtrength: of 
which thoſe at the top and bottom muſt * 
downwards towards the fire, in the ſame x 
wits and muſt alſo project beyond the fi 

ä plates, 
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plates, in order to their being fixed in the brick - 
work. The ſtopper ſhould be formed of five 
Plates, put together 
and they muſt be of ſuch figure and propor- 
tion, as to ſſide into the hollow of the frame, 
and fill it fo exactly, as to render that part of 
the furnace intire, vrhen it is not taken out 
occaſionally. The hollow of this bon or ſtop- 

: be turned inwards,” and filled with 
lute: and a handle ſhould be fixed in the 
middle of the outward part, for the more 

modious uſe: of it when hot. The frame 
cial be ſet in the brick- work, in building the 
furnace; in the fame manner and place as the 
two doors, directed in the general furnace. In 
this furnace, where the ſand- pot 


is not to be 
taken out, a courſe: of bricks may be raiſed 
over the rim, on the top of the furnace, after 
the ſand is put in, which ſtrengthens the work, 
and increaſes the heat. Fhe ſand- pot for ſubli- 
mations, where mercury ſublimate, calomel, 
ſal ammoniacus, or ſubſtances requiring a 
moderate heat, are to be fublimed, may be the 
fame with the preceding; except, that tha 
ſand- pot ſhould not be more than eight inches 
deep; and that it is not neceſſary 0-08 ls 
counſe-of bricks over the rim at die ig. 
he furnace for receiving naked retorts; nnd 
bodies, may be, likewiſe,” the ſame; except 
that the rim at the top ſhould be ſo coptuatiod; | 
that the opening into the furnace may not be 
above ſeven inches diameter; and the brick-work 
eu hes dome made to converge acco ws. 
e 


in the faſhion of a box: 
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Ihe ſtill and boilers may be, nevertheleſs; 

beſt uſed in the ſame furnace, where the ope- 
rations, to which they are ſubſervient, are not 
required to go on at the ſame time: and this 
furnace may be ſimilar to that for the fixt ſand- 
pot for diſtillations: a propet rim being made 
round the body of each ſtill or boiler for bear- 
ing on the rim, that they may only hang in the 
furnace; which is much better than fixing 
them with a worm-flew, as is commonly 
For experiments on ſmall quantities of mat- 
ter, that are wy be eee or diſtilled with 
a greater heat than boiling water, a little port- 
able furnace may be made of Sturbridge — | 
or Windſor loom, and fand. It requires no iron 
work, butarim or round frame of iron, of about 
five inches diameter, with ſmall bars for bear- 
ing the fewel: and another flat rim at the top, 
which muſt form an open circle of about four 
inches diameter. The method of fabricating 
this furnace, is, to make a cylinder of the clay 
about eight inches in diameter, and four in 
height : out of which a circular hollow muſt 
be cut, of four inches and a half diameter, 
and the rim and bars for bearing the fewel, 
then .placed over the hollow. The cylinder 
muſt then be raiſed nine inches more, with 
2 hollow of five inches, for the firſt three 
inches of the heighth ; and then ſeven inches 
till near the top, where it muſt converge to 
about five inches and a quarter; when the 
rim provided for the top muſt be laid on. A 
8 . | ſquare 
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ſquare hole, of about three inches, muſt be cut 


inthe fide, below the bars, for bearing the fewel, 
in order to give acceſy to the air; and 


oppan- 
tunity of taking away the aſhes from under 


the bars: 2 hole muſt, likewiſe, be 
made, of about two inches diameter, at the 
heighth of three inches and a half above the 
bars; which hole is for feeding the fire; and 
muſt have a ſtopper, 
furnace, fitted into it, to eloſe the hole —— it 
is not opened occaſionally. In this furnace, a 
ſmall body or retort caſed with lute, on which 
a proper rim for fixing it is formed, may be 
hung by means of the iron rim, and will un- 
dergo a conſiderable heat, from a charcoal fire 


made in the furnace, and drawn by means af 


a chimney of about an inch and a quarter dia- 
meter, made of hammered iron; and com- 
municating with the furnace. by means of a 
croſs tube of the ſame matter and wideneſs, and 
— three inches in length, paſſing from it 
tight angles, into the cavity of the furnace, 
IS inch below the rim. This chim- 
ney, may be two feet, or more; high, accord- 
ing to the heat required: but it is beſt to have 
it made in pieces, of about eight inches long, 
to ſlide on each other, in order to reduce the 
heighth, — the draught . to de 
more 
Where a — but lon g continued heat 

” required, as for digeſtions, and ſlow:evapo- 
rations, and diſtillations of volatile ſubſtances ; 


ae is another kind of furnace, which is very 
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commuodious ; requiring lefs attendance to feed 
the fire, as welt as leſs expence of fewel, than 
any other kind, from onyx ara 
of a lamp ſed With oll. 

- This lamprfurmure may be oonſiructed 10 a 
very ſimple manner; requiring only to be 
ſoomed of a cylinder of wood, and a pan or 
bafon of metal, or ſuch carthen-ware,/ as will 
endure the heat of flaming oi. The dimen- 
fions: of the cylinder may be from fourteen = 
to twenty inches high, and five: of ſix ines 
in diameter; near the bottom an aperture muſt 
be made, for che putting in or taking out the 
lamp, . mould have ſeveral: Wicke at 

e: in order to facilitate the bu 1 
— holes ſhould be made at —— 
ſtances in the whole round, juſt below where 
the rim of tlie baſon reſts on the cylinder... 
Tbe pan or baſoen may be of the figure f 
a fection of an Oval divided in the middle: 
and of ſuch dimenfjons, as to fill nearly che 

at the top of the cylinder: and it 
muſt have a rim or margin going off from its 
edge, by which i it ma weg en te edge of the 
cylinder, and choſe the whole cavity of the 
furnace. A dome or covering ſhould likewiſe 
de provided, to put over the pan or buſon, 
2 retort is uſed in this eG Te may 


be of wood, or of the ſame ſubſtance wich 


the pan or baſon; and of a ſphericuł figure, 
with a roundith. hole in its lower extremity, 
for giving paſſage to the neck of che fetort: 
= allo « handle for ee or n.. it 
on 
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on the furnace. In digeſtions, evaporation, Gig, 


this erp e e . aud — male 


is requixed, than t 
ſand in the pan of beſgn. 1 3543 io 2 7 13 0α,n 

- Where experiments are to. de wale on me: 
tak, in an gvtenſſre 


experiments of iran, and the la 
ſtruction is the eee 
et ni ach on: 9843 an 5G 891 e113 - 
oh To fabricate. the ; 30 ee 

iron plate be formed. into. a. fous quae hbllaw 
—. 5 eleven inches broad, and ten high ; c 
verging fram its upper part into:  quadrangus 


be cut off, ſo as to remain ſewen inches highs 
and ſeven inches lon 2 on dach fide at the 
in which muſt be left an agorture. — 
er 486} oh — — — 


tom to it. 


Ak the e a. ah dp 6s 0 g* 


inches highs.gnd five wide, eraniag ing the 
af-hbole....- 0335: bs Org $656.80 vod: 2 111 th 

Oven this der, at the heighth of ſin inches 
from the battem, let anether dq be made, 
arched, at the top in a ſemiecixcular form, Mur 


inches wicle at the lo and three ande a . 


Ew} 281 r. 153 2 841 * 1101 


high in the middle. 


lar halle pytamid, the point of Which m ,t 
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and faſtened at its lower edge, by mearis of 
three or four iron nails, to the bottom 'of the 
furnace; ſo as to leave a groove, between the 
upper part of the plate, and the front of the 
furnace, of a proper ſize to admit the fliding 
valves, (made of a thicker iron plate, ) to the 
lower door; to be freely moved in it, back- 
ward and forward. The ſecond plate muſt be 
eleven inches broad, and three high; and fixed 
in a ſituation exactiy parallel to the former; in 
the ſpace between the two doors, in ſuch man- 
ner, that its upper and lower edges may form 
two hollow grooves with the front of the fur- 
nace ; the undermoſt of theſe grooves being 
intended to receive the upper edge of the flid- 
ing valves, to the lower door; and the upper- 
moſt the lower edge of the like valves to the 

upper door. The third plate muſt be of the 
fame dimenſions with the firſt; and fixt in ſuch 
manner over the upper door, -as to form a 
groove downwards, contiguous to the * 
edge of the higher door. 

In order to cloſe the doors, two en alas 
of plate iron muſt be fitted to each, ſo as to 
ſlide in the above-mentioned grooves. But 
the two valves belonging to the upper door 
muſt be perforated in their upper parts; the 
one with a nick, one fifth of an inch wide, 
and an inch and half long; and the other 
with a ſemi- circular opening, an inch high, 
and two in diameter. Every valve muſt alſo 
be provided with a handle to aber 15 ; 
n may require. 


2 


INTRODUCTION. 445 


Below the upper door, a ſocket muſt be 
fixed, in order that a box of thick iron plate 
may 'by that means be applied to-the open- 
ing. The length of this box muſt be ſix inch- 
es, its breadth four, and the heighth of each 
fide three; and it muſt alſo be furniſhed 
with a hook, to faſten it in the ſocket when it 
is to be uſed. 

There muſt, alſo, be Gre cot: perforati- 
ons; one inch in diameter, made through the 


body of the furnace: two of theſe muſt be in 
the fore part; two other in the back part, 


at the heighth of five inches from the bottom 
of it, and at the diſtance of three inches and 
a half from its two ſides; and the fifth one 


inch above the upper margin of the u per | 


door. 

The inner parts of the furnace au next 
be armed with iron hooks, pro) jecting half an 
inch, and -placed at about three inches diſtant 


from each other; in order to ſupport the lute. 
with which the inſide of the furnace is to be 


lined.” 

Then a cover muſe be fitted to the aperture 
at t the top of the furnace; this muſt be a py- 
ramid of iron, moveable, hollow, and qua- 
drangular ; three inches high, and ſeven inches 
broad, at the bottom; riſing upwards in a 
hollow tube, three inches in diameter, two 
inches high, almoſt cylindrical, but converg- 
ing a little towards the top. The rifing part 
of this tube, ſerves to ſuſtain the chimney ; 
which muſt alſo be ſomewhat yn 


Vo. L, 1 | hollow, ; 


* 
11H 
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hollow, of plate iron, and two feet high: and 
when a very intenſe fire is required, it is to be 
placed perpendicularly on the above-mentioned 
ſhorter tube; which muſt, for that purpoſe, be 
made to fit it cloſely ; and to go into it the 
depth of one inch and a half, or two inches: 
but the chimney may again be taken off, when 
fo ſtrong a fire is no longer wanted. T he py- 
ramidical cover muſt alſo be ſupplied with two 
handles, that it may be taken off, and put on 
again by the hands, or a pair of tongs : and to 
prevent its being eaſily thrown down, when 
placed over the aperture of the furnace, a 
plate of iron muſt be fixed on the right ade, 
and another on the left, of the upper edge 
of the furnace; theſe plates muſt be bent in- 
wards, ſo as to form ſulci or grooves, open 
| before and behind, to receive the fide edges 
of the cover; and ſuffer it to be moved in 
them, either backwards or forwards, at plear 
_ ſure, when it is to be put on, or taken off. 
At the heighth of the upper, edge of the 
lower door, a ſquare frame of thick plate iron, 
an inch and an half broad, muſt be faſtened 
to the inner ſurface of the furnace, - to ſupport 
the fire-grate and lute. It will be proper to 
make this frame in two parts; that it may 
with more convenience be introduced into the 
cavity of the furnace. It muſt be laid on iron 
nails, fixed for that purpoſe quite round the 
ſides of the furnace; and projecting inwards, 
the length of an inch, at the heighth, al- 
ready mentioned, from the bottom. T his » 
5 4 | the 
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donſtruction of the aſſaying furnace; 
which moſt afterwards be lined with Ny: in 
the followir manner. 
In order the more effoclaally 
heat, and prevent che deſtruction of the iron, 
by the force of he fire, the Whole interior ſav 
face of the furnice muſt be covered with lute, 
the thickneſs of a finger; or a finger and a 
half. The lute fitteſt for this purpoſe is made 
of potter's clay; moiſtened with pure water, or 
ox-blood, diluted with three or four times the 
quantity of water. But before this lute be applied 
to the files of the furnace; the frame and bars, 
for bearing the fewel, muſt be put in their 
proper poſition. The bars muſt be of ham- 
mered iron, equal in length to the diameter 
of the furnace, four ſquare, priſmatic, half 


an inch thick, and they 1 be laid ſo, as to 


be ſupported at each end by the frame, at the 


diſtance of three quarters of an inch from 
each other; in ſuch manner, that one angle 


olf the priſm may point upwards, and another 


downwards; the other two protruding towards 
the right and left; for, by this ſituation, the 


aſhes of the fewel are prevented from being 
too long detained in the interſtices of the bars, 
and occaſioning any obſtruction to the free 
ventilation of the air. The furnace may then 
be lined with the lute; and, being dried with a 
gentle heat, will be proper for many kinds of 
operations; eſpecially thoſe which relate to 
aſſaying, or the examination ad metallic bo- 
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148 INTRODUCTION. 
When, however, any operation is to be per- 
formed in this furnace, it muſt firſt be placed 
on a hearth raiſed two or three feet high; 
like thoſe made uſe of by ſmiths; in order 
that the changes, ariſing in the ſubje&s under 
operation, may be at all times obſerved and 
diſcerned, through the upper door of the fur- 
nace, without ſubjecting the operator to the 
inconvenience of ſtooping. Through the four 
lower perforations, made in the back and fore- 
ſide of the furnace, which are to be diametri- 
cally oppoſite to each other, as before directed, 
muſt be thruſt two iron bars, an inch thick, 
and of ſuch a length, that both their ends 
may protrude a little beyond the perforations 
in which they are placed. Theſe bars are to 
ſupport the muffle with its bottom, (when 
ſuch are uſed;) which muſt be put into the 
furnace through the aperture at the top, and 
ſo placed on the iron bars, juſt deſcribed, that 
the open end of it may be contiguous to the 
inward rim of the upper door of the furnace; 
and to hinder its being moved out of its place by 
any flight accident, it will be neceſſary to cloſe 
the joint it forms with the door of the fur- 
nace with lute. The fewel muſt be ſupplied 
through the opening in the top of the furnace, 
for which reaſon the cover to that opening 
muſt be moveable, and not too heavy. _ 
Ihe melting furnace may alſo be of iron, 
and conſtructed in the following manner. , 
Let a hollow ellipſis be made, the foci of 
which muſt be at the diſtance of one 88 | 
rom 


/ 
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fromeach other, and the length of its ordinate 
five inches: both ends of this ellipfis are then 
to be cut off, through the two foci. Or, in o- 
ther words, let a ſection of an oval, cut at the 
top and bottom, ſo as to produce the figure of a 
barrel, be madeofplate-iron: of which the length 
may be one foot, and the breadth in the middle 
thirteen inches, and that of the ends ten inches. 
Four circular perforations, eight lines in di- 
ameter, are to be cut through the hollow 


oval, near its lower end, each two of which 
muſt be placed directly oppoſite to the 


others. | | | 
_ . Aﬀterwards two iron rings, almoſt an inch 
and a half broad, muſt be fixed on the in- 
fides of the upper and lower margins of the 
hollow. oval; and the whole internal ſurface 


ſtuck full of little iron hooks, projecting a- 


bout fix lines, at the diſtance of three or four 
inches from each other : which, together with 
the two above-mentioned rings, are intended 
to hold the lining of lute together. Thus the 
body of the furnace will be perfected; except 
that two iron handles, to lift, and carry it 
from place to place, are to be fixed to its out- 


-. fade. 


A covering or dome muſt be made then, cor- 


reſponding to the form of that part of the 
oval, which was before directed to be cut off; 


in which an aperture is to be cut, four inches 
high, having its lower ſide five inches long, 


and its upper four. To this an iron door, 
turning on hinges, muſt be fitted; having a 
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15 INTRODUCTION, 
margin fixed to its internal ſurface, We. 
exactly to the circumference of the openin 
and projecting ſo far inwards, as the thick- 
neſs of the lute, to be put within it, may re- 
quire: the uſe to which it is to be applied, be- 
ing to ſhut up cloſely the laſt apntloned 0 
pening. To this end, ſuch part of the inner 


furface of the door, as is vithio the bounds 


of the margin, muſt be furniſhed with iron 
Hooks, projecting inwards: and to prevent 
the cover from being hurt by the force of the 
fire, its internal ſurface muſt be coated over 
with lute, in like manner as before directed 
with reſpect to the aſſaying furnace; for which 
purpoſe it muſt likewiſe be. ſup ied with an 
iron ring and hooks, like thoſe before deſcribed, 
in ſpeaking of the body of the furnace. Two 
iron hooks, rifing fix inches, muſt alſo be 
faſtened to the outſide of the cover, to take it 
off, or put it on the furnace, whilſt hot, with 
a pair of tongs. Afterwards a round 18 
mult be made throughthe middle of the cover 
or dome, three inches in diameter, from which 
a a hollow tube, almoſt cylindrical, muſt be car- - 
ried up to- the heighth of ſome inches; on 
V bich an iron chimney, like that mentioned in 
the account of the aſſaying furnace, may be 
placed, when neceffary, in the manner there | 
mentioned, i 
Then the Mes as well of as gelte, 
as of the cover, muſt be coated with lute, in 


the manner alſo deſcribed above, for the aflay- 


| g furnace, 


Two 
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INTRODUCTION, 1 
Two moveable pedeſtals, or ſtands, for the 
ee are next to be made; one of them 
| being adapted only to receive the aſhes, and 
admit the air; the other to ſerve for effe Ctinę 
the reductions and fuſions of metals, by ſtra- 
tifying the oars, or metalliferous minerals, or 
the calces or ſcoria of metals, with coals. The | 
firſt of theſe pedeſtals is to be made of plate 
iron, formed into a hollow cylinder, open at 
the top, and cloſed below, with a circular iron 
plate, as a bottom : the heighth of it muſt be 
five inches, and its diameter of ſuch a length, 
as to admit the lower opening of the body of 
the furnace to - be received into it, the Jepth 
of half an inch. At the diſtance of half an 
inch from the upper edge of this pedeſtal, on 
the infide, an iron circle, half an inch broad, 
muſt be fixed ; to ſupport the body of the fur- 
| Nace: and there mult alſo be a door made in 
it, four inches ſquare, to be exactly fitted and 
| ſhut with a regiſter, turning on hinges: by 
means of which the draught of the air may 
be increaſed or diminiſhed at e and the 
fire duly regulated. 
On the right hand fide of this door, öh 
the middle of the heighth of the body of the 
pedeſtal, a round hole muſt be made, an inch 


and a half in diameter, to receive the noſel 


of a pair of bellows, when neceſſary. The 
other pedeſtal, in reſpect to its matter and 
figure, muſt be like the former ; its diameter 
muſt alſo be the ſame ; but the heighth of it 
n as much more; which will therefore-be 
* 4 ſeyen 
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ſeven inches. Underneath its upper margin, 
an iron ring, like that above-mentioned, muſt 
be fixt to receive and ſupport the bottom of 
the body of the furnace. Immediately under 
this ring, an opening muſt be cut through the 
fide of the nedeſtal three inches wide, and 
two high, being arched above. On the left 
ſide of this opening, a hole reaching from the 
upper rim to the middle heighth of the pe- 
deſtal, and two inches wide, muſt be made; 
in which a conical pipe, to receive the noſel 
of the bellows, is to be placed. On the right 
hand ſide, at the diſtance of three inches 
from the bottom, another circular perforation 
is to be cut; which may be two inches and a 
Sr in{diamieter, of egos, 5 fn ret 
The whole internal ſurface of the pedeſtal, 
but what is above the ring, muſt be plaſtered, 
as if it were a wall, with clay, mixed with 
a large proportion of ſand, interſperſed every 
where with ſmall pebbles ; and reduced at the 
bottom to the figure of a melting-pot. The 
proper ſubſtance for making this melting-pot, 
is thus compounded. Let common clay be pow- 
dered and ſifted, and mixed with ſuch a quan- 
tity of powdered charcoal of wood, alſo ſifted, 
as will cauſe the mixture to cohere at leaſt 
ſlightly, when moiſtened and worked together, 
in the manner beſore directed for the manage- 
ment of the aſhes. If the clay be very. fat, 
denſe, and apt to crack in the fire, it will be. 
proper that about a half or third part of the 
quantity be previouſly. calcined, 1 


—— 


* 


— 
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and ſifted, and then added to the mixture in- 
ſtead of ſo much freſh clay; for every kind 
of clay, will not, in all caſes, when mixed 
.with meer charcoal duſt, afford a ſubſtance of a 
proper temper ; nor ſhould the proportion of 
charcoal (except on very few occaſions) be 
more than double, or one and a half more 
than double the quantity of the clax. 
I the melting- pot, thus prepared, be co- 
vered with powdered ſcoria, ſprinkled over it, 
and then preſſed down, by rolling a ball over 
them, it will by that means be rendered more 
durable. But thoſe ſcoria alone are to be 
_ choſen for this purpoſe, from which nothin 
of a metalline kind can be further extracted, 
by the common methods of reduction; and 


which will not infect the metal with any ſul- * 


phur or arſenic that may be left in them. 
Such ſcoria, as are produced from the fuſion of 
ſubſtances of the ſame kind with thoſe under 
operation, are therefore the beſt: but if 
cannot be procured, common glaſs, beaten to 
powder, may be uſed. Of theſe materials, 
preſſed together into the bottom of the pe- 
deſtal, the melting: pot is to be conſtructed, in 
the form of a ſegment of a ſphere, having 
a little pit or hollow ſank in the middle, 
and made very even by the following means. 
The cavity of the bottom being filled with 
the matter, the inequalities muſt be taken 
off, and the ſurface of it made even, by paſſing 
an iron or wooden rule over it: after which a 
broad hollow, in proportion to the depth, 
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muſt be made, by cutting out part of the, 
matter with an iron inſtrument or knife, bent 
into a curve figure correſpondent to that of the 
deſired hollow, and fixed in two wooden 
handles, one at each end, (ſimilarly to the 
ſcrapers uſed by the coopers, with which, in- 
deed, this inſtrument is in fact the ſame): and 
the hollow being thus formed, its ſurface muſt 
be rendered even and ſmooth, by rolling a ball 
of braſs in it: having firſt ſprinkled * it with 
ſcoria, moderately levigated; for if they be too 
fine they will 3 to the ball, and prevent 
its due feds. | 
With regard to the preparation and uſe of 
the charcoal: lute, the following obſervations 
may be made. The greater the quantity of 
clay introduced into this compoſition is, the 
ſtronger and more durable will the melting- 
pot be; and ſo much the leſs will it be ſubject 
to be. corroded by the matter to be fuſed in it: 
but at the ſame time the metal will be ſome- 
thing more inclined to grow drofly ; and a 
longer and fiercer fire will alſo be required, to 
give it a ſufficient degree of heat, before it will 
be proper to put the matter to be fuſed into 
the furnace. On the contrary, the greater 
quantity of charcoal- duſt is uſed in the lute, 
the ſooner will it be corroded by the - fuſed 
matter; eſpecially when conſiſting i arſenical, 
ſulphureous, or ſemi-metalline * but 
it will bear the perfect metals better: become 
ſooner dry, and acquire a ſufficient heat in a 
ſhorter time, and with a ſmaller fire. It is 
therefore 
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therefore adviſeable to obſerve a proper me- 
dium in adjuſting the quantities, to avoid the 
inconveniencies produced by either extreme. 
This furnace is particularly adapted to fu» 
ſions, either when to be made in veſlels, or 
without. When the fuſion is to be made in 
a veſſel; place the body of the furnace upon 
* firſt mentioned pedeſtal, furniſhed with 
the hanging regiſter; then thruſt two iron 
bars, made for that purpoſe, through the holes 
in the furnace ; and lay the grate upon them; 
which is to be put in through the open top of 
the furnace. This being done, put * made 
very ſmooth on both fides, upon the middle 
of the ; but let it be firſt heated, and 
choroug iy ar dried, otherwiſe the veſſels ſet upon 
. eſpecially the larger ones, will be very lia- 
ble to be cracked, by the moiſt vapours iſſu- 
ing from it during the operation, This brick 
muſt be little thicker and broader than the 
bottom of the crucible, or other veſſels, to be 
placed upon it: for if it be not thick enough, 
the bottom of the veſſel cannot be ſufficiently 
heated: and if it want breadth, the veſſel will 
be liable to fall off. When this is done, 
the veſſel, containing the matter to be fuſed, 
muſt be put upon the brick, and covered ov “r 
With coals, diſpoſed according to the directions 
before given. The fire is afterwards to be te- 
gulated, by opening or ſhutting the regiſter 


do the aſh-hole. The dome muſt then be 


placed on the top of the furnace, and the 
Fry's fixed on the cylindrical tube upon 
the 
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the dome, to augment the force of the fire: 
but if a more intenſe heat be wanted, the 
noſel of a pair 'of bellows may be put into 
the aperture, through the pedeſtal; and the 
joint formed by the furnace 'and pedeſtal, 
together with the openings round the regiſter 
to the aſh-hole, (unleſs it can be made to 
ſhut very cloſe) exactly cloſed with a ſmall 
rim of late. The fire may thus, by the blaſt 
of the bellows, be raiſed to the moſt intenſe 
degree of heat, far exceeding any that can 
poſſibly be produced in a ſmith's forge. - An- 
other advantage, ariſing from this method of 
operation, is, that the veſſels are in leſs danger 
of being broken; as they are not immediately 
expoſed to the blaſt of the bellows, and the 
moſt equal heat is every where excited. By 
this kind of apparatus, ſtones of all kinds may 
be moſt commodiouſly examined, by the force 
of a pure fire. But if it be required to per- 
form any operation in the naked fire, without 
the aid of veſſels, for inſtance, to liquefy and 
reduce the ores of copper, tin, lead, or iron, 
or the calces or ſcoria of thoſe metals, the body 
of the furnace muſt be placed on the other 
pedeſtal, having the melting-pot in it. But 
the apertures in this pedeſtal, if ſtopt up in 
lining it with the lute, muſt be opened with 
a knife, the inequalities in the lining taken 
off, and the hollows in it filled with freſh lute. 
The iron cone muſt be then fixed in the nick 
cut through the right hand fide of the pedeſtal, 
in order to receive the noſe] of the double 
| bellows. 
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bellows. But in what manner the cone and 
| bellows are to be diſpoſed, will be ſhewn after- 
wards, in treating of the experiments which 
require the ufe of theſe inſtruments. The 
opening in the front of the pedeſtal, is of uſe 


» 


for diſcovering whether the matter in the melt» 
ing- pot be liquefied, by putting a bent poker 
through it; it is alſo of ſervice to remove any 
thing that may happen to obſtruct the bellows; 
and, in ſome caſes, to take out the ſcoria. 
When the lower ring of the furnace is placed 
upon the pedeſtal, the joint they make muſt be 
covered on the inſide; and the inner ſurfaces 
of the furnace and pedeſtal, contiguous to one 
another, made even and ſmooth, with lute. 
Then coals are firſt to be put into the furnace 
the heighth of a ſpan; and blown up to a great 
degree of heat with the bellows; that the 
matter to be fuſed be put into it: and as the 
coals conſume, the place of thoſe burnt muſt 
immediately be ſupplied with-freſh-ones : for, 
unleſs this be done, the liquefied matter will 
very ſeldom run into a regulus, but, congealing 
amongſt the ſcoria, remain mixed with them. 
When the melting- pot is by theſe means 
brought to a due heat, ſome freſh coals are to 
be put into it, with ſuch a quantity of the 
matter to be fuſed, as will not hinder the fire 
from being raiſed to the neceſſary degree of 
heat: but the exact quantity, in this caſe, can 
only be determined by experience: and freſh 
coals muſt again be thrown in, and mon | 
: A 
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the matter to be fuſed upon them : { that 
they may lie in ſtrata or layers on one another. 
Zut when the melted matter is no longer able 
to bear the force of the fire, or it be 
thought proper to melt a greater quantity than 
the melting- pot will hold; the lower round 
hole through the bottom of the pedeſtal muſt 
be opened, in ſuch manner, that a channel 
may be formed through the lute, extending 
from the hole to the bottom of the hollow 
in the melting- pot: and another me 
pot, of the ſame kind with that in the pedeſtal, 
or ſome other proper receiver, covered over 
with live coals, muſt be applied to the outſide 
of the hole, to collect the matter melted in 
the inward melting- pot, as it runs out 6f the 
hole made for that end. What may be fur- 
ther obſervable, on this ſubject, in certain ſpe- 
cial caſes, will be more properly taken notice 
of afterwards, in explainin 8 the e ing 
where they occur. 
In theſe ſeveral; furnaces,” all the operations 
neceſſary in experimental chemiſtry may be 
performed: but many experiments may be 
made, without thoſe of the more complex and 
expenſive kind; as all kinds of digeſtions, and 
diſtillations of bodies of aqueous and ſpirituous 
nature, and evaporations, may be performed 
on the common fires for domeſtic purpoſes; 
and many fuſions and iin by the 
means of common fires alſo, or where a more 
intenſe heat is required, by the blow-pipe and 
flame of a lamp, or charcoal. c 0 
8 E a 


INTRODUCTION. 159 


A ih 


2 


SECTION: XIII. 


r 


of levigating, and other infrenents, not «pre 
. purpoſes i in the operations. . 1 


T HE Jevigating inſtruments, and uten- 
ſils, proper for chemical experiments, 


are, mortars and peſtles, and levigating ſtones, 


of hard marble or por 2 with rope 
matters of the ſame fab os, 3 F "we 

The mortars may be of the common form; 
but for many purpoſes, particularly where ſa- 
line bodies come in queſtion, they ſhould be 
of glaſs, as thoſe made of copper or iron are 
ſubject to be corroded. It is expedient, like- 
wiſe, for the powdering vitreous bodies, to 
have. ſmall mortars of flint, or agate, with 
peſtles of the ſame: as thoſe of metallic fab- 
ſtances are liable to be abraded; and it is not 
ſo eaſy to form them of glaſs of the proper 
—5— and due ſtrength. - Levigating ſtones, 
uſed for vitrequs. bodies, ſhould likewiſe be 
of marble or, agate: as other kinds of ſtones 
are liable to ſuffer abraſion; and mix part 
3 their Aae with the matter ground on 

W 

The other eee "x utenſils W 
onally uſed in, hut not peculiar to chemiſtry, 
are, double and common bellows; Boilers; crucibles; 
melting pots for metals and glaſs ; poters; tongs; 


andy "Wn aue for the anger of 
Ires, 
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fires, or the putting into or taking out of the 
furnaces, ve els, or other matters; and bottles 
or phtals of various kinds, with other veſſels, for 
the containingorpreſerving theſubſtances, which 
make the ſubject of the operations. 
The double bellows, fit for chemical pu rpoſes, 
being to be procured as well as the common kind, 
of thoſe who make them, i it is needleſs to de- 
ſcribe them. | | „ 
Boilers, or eſſels uſed: in {ARNE foe 
making evaporations, or ſolutions where heat 
is required, ſhould be had of a proper ſize, 
according to the quantity of the matter. For 
ſubſtances, that are not of a ſaline nature, nor 


liable to corrode metals, copper, or iron tin- 


ned, may be uſed: but, for ſuch as have a 
corroſive action on metal! s, ſtone ware, or glaſs, 
ſhould be employed. The flaſks uſl for 
Florence wine, make extremely convenient 
veſſels for moſt kinds of evaporations in ex- 

iments : the thinneſs of the glaſs rendering 
thoſe veſſels more / ſecurely proof againſt the 
flame or heat of a common fire, when ſet 
upon it, than any other kind, formed either 
of glaſs, or even earthen or ſtone ware. 

It is proper, in ſome caſes, to have boilers 
that may be uſed for making evaporations in 


balneo marie .: which office may be commo- 
diouſly performed, by the Florence flaſks, 


% a ſmall China bowl, if the quantity be 


very little, loaded by a weight of lead, if 
neceſſary, to make them ſink; and hung, 
in 5 other kind of boiler, containing wa- 
ter, 


e The ſame materials ſhould be er e 


the th 


adapted, as to their ſize,” to 


ies, it is proper; however, do be more nice; e 
as the ſubſtance, of which the veſſels | are = 1 5 
formed, ought to be of a more compact und | 3 
cloſe texture, t prevent the e e „„ 
through the pores of the liquefiec 


fore uſed for making them, as was befbre ad- 
viſed to be employed for the forming teſts: and Es 3 
they may be rendered of a commodious figure, = 3 
by being formed on round wooden molds a ile 8 
tapering; on which the clay ſhould be put; 
and being cloſely compreſt, and pared with' | 5 
Ekuife to a proper thickneſs; when the veſſel, : 
being drawn: from the mold, maſt be dried inan 
; and then burnt . a: ae | 
ne very gradually raiſd e 
Fate, ſhoukF've had of convenient ſiae WE. 4 
Sears: one of the o } 


CLE 


ed 


Which gar Fra to be 10 
choked ups hee means Bo oa uſed o 
07 OL, 'Þ 299! * 1 5 prevent . : ; 


injured. by -exhalation, \ought to be always 


proven las die obſtrutt-the dduught 5 
of air neceſſary to ſupport tha fue. 
Je, with the ends burned dt tight angles, | 
for taking crucihles or other matters out obithe 
fire, Ad alle be had, as 8 21 — 
the common lind: : but they way | 
of a proper fam, ifro e 


| cate: en Obes, that have — tO 
. neee 


putpoſes. 010 21 11 1 zdihod 
Bottlas plidk, Ai, Ge, of the uſual form 
bang: fuſhicient- for the containing and / pre+ 
ſerving the. ſubſtances employed in chemi 
tal, experiments,. it is needleſs t give any di- 
reftions with relation to them: except to can: 
tion, that ſuch ſubſtances, as are ſubject to be 


| kept in bottles or phials, ſecured by ſtoppels 


o 
Py 
K 
iv 
"0.3 


ſed occaſionally 


riments3 um 
leſa in particulat eaſes, whichimaſt be left to ahe 
diſcretion and invention uf thtiſ who make i 


| oro: rr wag chemiſury,' nya 


of glaſs fitted to them : the neck of the glaſs, 
ps: wellas the Roppel, being giaund rough ; that 
they may cloſe mort tightly. and frmν fo; 


Theſe are the principal veſſels and utenſs 


in chemital expe 


de but tbert are 


very few inſtances 


ef operations that can be requiſite, chers ſome 
parts af the 
not be renderecꝭ e 


tus, here enumerated, max 
vprdient fot The perbit 

of them. thore are, however," ſurmt very 

ortant e ts, an well ab fome means 

of effecting others, which, though net epper- 

* be inſtitutæd 
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| meters, m 
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„The kind of thermometer, maſt; gt for the 
wics of chemiſtry, is, that called Farenhcit's 3 
of which , Boerhaave has ien 4 very derail 
and oy rg Oe of 
* z but a6 this * 0 be xſl 
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bor chemical purpoſes (hould be 


that kind employed. 
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W or athens op rt IM 
's eye, or others, with a. fingle.glab, are, 
nevertheleſs, uſeful on ſome occaſions, for ex- 
amining the figure of chryt] | 
Nate, or the texture of brok metallic or 
ther foſſile bodies; by -whic 3 the diſcrimination 
of the kind may — ey be aſſiſted in the 
moſt expedite. manner. The uſe of theſe in- 
ſtruments is, however, not ſo advantageous, 
with reſpect to determining the generical na- 
ture or diverſity of ſpecies, as ſome have pre- 
tended ; who, having. particularly cultivated 
this methbd of examining bodies as the prin- 
cipal object of their ſtudy, are fond of 1 magni- 
ying its. importance. 
8 burning-glaſſes, which are applicable 
ſes of experimental chemiſtry, ought 
wb extremely arge, and are therefore of 
ſo expenſive a conſtruction, that none have 
| hitherto been produced, but thoſe made by 
Villette and Tichirhauſen at Paris. It cannot 
be expected, therefore, that many private 
ſons will purchaſe ſuch: but as the uſe of them | 
has given great lights, with reſpe& to the vi- 
trification and volatility of gold and 'other bo- 
dies refractory with regard to the action 
of the greateſt heat produeible by culinary 
fire; and as there are many other points, of the 
greateſt conſequence to natural philoſophy 
and chemiſtty, that may be determined by 
| 2 experiments, made with the aid of 
heſe glaſſes; they are certainly a very fit part 
uf the fornmre: of 4 - muſeum, of the kind 
be ng _ _ nn. ner Parliament has 
£7200 founded 
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928 at London: which cannot be deemed 
complete while ſo material an article is want- 
ing, conſidered either as an object of curioſity, 

Tr the "means of EL de of the ſeience o 
nature. a Y TREE BAI +31 

Papin's des may be bad of thoſe, 

buſineſs is to make mathematical 
inſtruments: and the ſize may be varied accord- 
i to the nature * a that are to 
rformed. w em: but for 

. ſpeculatively, the ſmalleſt f 
caſes be ſufficient. This utenſil, or rather ma- 
Chine, has not been hitherto conſideged as be- 
longing to chemiſtry : : but as it ſutniſhes the 
means of applying heat to "bodies ina regulate 
manner, and in XS degree, "which is mo 
critical: being betwixt that of a 5 0 bajling | 
in an op en veſſel, and that which, w 
animal, or vegetable ſubſtances, . 9 Tama 
tage may be made of it with relpect to we 

fotutions | 155 many bodies, that are with 
difficult) 4 rformed in a les degree” of 2 
andy et orbid the uſe, of a much greater, 
on e of 8 is decom les 
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AE operations pe ati to emit 
. are, ombination, - al: | 
in, keien, d. 


e 6 


on, 1 ubelation, 4 and e ee 
Ws K n firſt are of a 1 5 ae _ 3 
promiſcuouſly practiſed with reſpect to 
great, mn of OE, The four others 
wy only ular kinds as their object ; a 
che ele ent relates only to ſalts; cup: ' 
and. cementation,. only. to them. or ſome mi- 
Yeral bodies; and fermentation only to certain 
vegetable juices. There are, beſides theſe, foe 
other operations, ſubſerviently neceſſary to = 
proſecution of experimental chemiſtry, that 
are, however, tounc en principles of a more 
mechanical natute; Which dre levigation, de- 
cantation, and ft ation.s and though they 
are not peculiar to cherfliftry, they are yet fo 
ee and OO requiſite, as a mou of 


ye 7 o — ” 


adamant of e as if they 
 folaly belonged to it. As they are therefore of 
a ſimpler nature, and — requiſite, ir 
many caſes, to the due performance of the 
other operations, J will touch | briefly « on them 
firſt, with relation to thoſe particulars, in which- 
the application of them to chemical purpoſes 
. has any thing peculiar in it; avoiding any mi- 
nute explication of ſuch matters concerning 
them. n known «IAG P 
common occaſions 
tall, alietwards — 
notion of the nature of, and 2 and 
— — of the others 
Wore pecu ä to chemiſtry 
——— 2 be more 7 


ne given, it is intended ſuch — 
de 1 correſpondent; man 


| — ſupplying tho.place- of « ſpecial be. 
r th when conſulteeeeel.. 
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cipally for the abſurd intentions of alchemiſtry 
and not neceſſary to produce ſuch eee in 
bodies, as lead either to any effectual purpoſes 
of ſpeculation or uſe; I have choſen to omit 
them; as not my DOSE to. ex 2 
_—— 4 wy 


OR SECT oN u. 

er e OO. 
 EVIGATION is __ en by 
which tenacious and cohering bodies are 
livided into minute parts, or reduced to pow- 
der, by proper machines or inſtruments. It 
is not ſo properly a chemical as mechanical 
operation; but being ſubſerviently — 
however, to many proceſſes of chemiſtry, and 
requiring ſome regulation in the manner of 
performing it, there is juſt occaſion to conſider 


it. The two points 1 to be attended 
to are, the fineneſs of the powder, to which 


2 
4 


9 0 * * 9 : *— * _— 


the ſubject matter is required to be reduced; 


and the ſubſtance of which the inſtruments or 
machines 2 are formed. When 4 
groſſer powder only is required, ontufion or 
pounding alone is lufficient; which is beſt 
done wr. the mortar and peſtle ; but where 
a fine or impalpable powder is wanted, tritu- 
ratian or grinding is neceſſary; which may be 
either done with the ſtone and muller; or by 
any kind of mill. The moſt material caution 
to he obierted, however, is the avoiding to 


5 
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aſe metal, whether on white? any 
faline body, be it acid, Aale, or neutral, is in 
queſtion; for a corroſion is extremely liable to 
n on the contact of ſuch bodies with 
thoſe” metals, if the leaſt moiſture ſupervene. 
The ſame caution ſhould be always 'obſeryed 
in ex nts ng colours: otherwiſe 
the der of mma Wl be pertain on hte 
regular analogy. Such bodies, as are perfectly 
dry, and not in any degree of a corroſive na- 
ture, not to be employed for any purpoſe 
where nicety in the colour is of conſequi 
may, however, be pounded in braſs or iron 


mortars: great-care being taken that they be 


perfectly clean and free from ruſt ; but in all 
the — caſes mortars of ' laſs, marble, or 
agate, ſhould be uſed; or the matter ſhauld 
be ground on a marble, or, if of very hard 
2 on a porphyry, ſtone: the marble be- 
ing apt to be abraded and to mix with the levi- 
NT matter. Where powders are wanted fox 
EY great degree of fineneſs, the following 
method, which' is called elutriation in the me- 


ralluegic chemiſtry,” and, when pradtiſed for 
more common purpoſes waſting over, will be 
found moſt eaſy and efficacious. TRE 


The matter intended to be brought,” bp 
this operation, to an impalpable fineneſs: be- 


ing firſt well levigated; or if it be a body of a 
chalky texture, as the okers, broken to a groſs | 
ihe by pounding ; let it be put into a deep 

ſon almoſt full of very clean water, 0 0 
nere 


nts; to be perſectly impal pable, 


% INTRO DUCT: ON: 
| give about; and having . | 
hort time, the groſſer parts may to 
the bottom, let = Water, together Win be 
parts yet 7 ended. in it, de off | 
2 ano other, baſon of the ee 
0 ſtand at reſt; till the powder has t0- 
al beck and left the water clear. Let 
icn as much. pf this is watery, 19s 1 5 without 
1 the, e t; be poured. back into 
the firſt baſs 2 5 —.— ring, decantatien, 
cc. repeat a n ſhall be found 
necellaty, to ſeparate all the pod der that. is of 
fafficient, fieneſs from that which is more 
_ groſs, The remaining p t may be then again 
Fe d, · and the ſame treatment continued, 
till che whole of the matter be obtained of 
dene which is, required. This operatio 
2 however, a — eated {ev 


fo. perfectly. im np 
but When it. is duly.. 
which admit of 
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bojam left. The bulbous kind, with the 
| em. or tube, is to be thus uſed 


more 


Da 8 HA * N 3 
top, and the thumb .of the left-hand of the 
ks Fae aft. be put to che hole at the end 
the ſtem, to prevent any eſcape of the fluid 
r into 4 ng We wo 
gently into body o 
glaſs. through b funnel: and — having 
n n due time e from each * 
: * 
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by the difference of their ſpecific gravity, the 
thumb of the other hand u bo phe 95 the 
hole at the top, to prevent any communication 
betwixt the external air and the cavity of the 
veſſel. The other thumb at the bottom of the 
ſtem muſt be then taken away: and this at the 
top fo raiſed, that the air may have a ſmall 
acceſs, and cauſe the whole of the lower fluid 
to run out through the ſtem, which, without 
ſuch vent at the top, it would fail to do: and 
when as much as is defired has flowed | out, 
the thumb muſt again be Preſſed more 
ſtrongly on the hole at the top, that, LI 
5 ng Dy further communication of 
cavity, the flowing out of the Autd 
chip te Beppe till the firſt veſſel being taken 
away, another may be placed 'to receive the 
remaining kind. The method of uſing the 
mn fort of tritorium is obvious; | being 5 
to put the fluids into it; and, when they have 
arted, to incline the ſpout till oply the more 
t kind remain in the glaſs. When the 
fabfiding fluid, being in ſmall quantities, is to 
be left, and the ſupernatant to be poured off, 
the ſame ſort of glaſs may be uſed: but it 
ſhould be one of thoſe, mentioned in the de- 
ſcription of theſe inſtruments, which have 
the ſpout place at Tore diſtance above the 
bottom. In 5 
Where the fluid i is to be poured off om a 
ſubſided powder, a deepiſh' cylindrical veſſel 
may be moſt commodiouſiy uſed: in which 
the ſediment being perfectly formed; ths water 
1 . may 


10 ng as it wil run 1 incl phe. the qu 
tity is ſo great, that it requires to be 
Es er veſſel 10 725 e fluid is l al] de 
a ſhallow bowl, ſo long a: it can be taker 
"the. 77 eee 
but ſuch, quantities rarely 
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* THT rom ſolid ſubſtances commixt with 
cem, by percolation,. or- raining, hs 
ome. Py Porous body; as flannel, paper, 


fy wa $ einn: 
Duel nein 


d'o filtration 1. of two. k 
b 1 them from an 
5 fy e form, whic 


ali eng 1 y 2b AV | * 
Ihe firſt, or the ſeparation. of 8 for 
ſolid bodies, "when not required in the moſt 
nice and perfect. manner, ; may. be, 
 ditiouſly. performed through. flannel, 
moſt commodious method of doing . is, 
by. means of the conical bag, or Hippocrates's 
ſleeve, deſcribed p. 94. This s beigg ſubtended; 

 liding the loops. We to. it for that - purpoſe 
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L üne caution, however, * ine | 
obſerved ; which is, that the firlt ry pu 0 
in running foul till che ſubſtance of the flannel 
{well by the moiſture, it muſt be'returned in- 
to the bag, til} at © come clear. 
the bo a 2 purity is required, 
per muſt be uſecd; Which never fails, unleſs 
It break, EE LY 1 
beſt manner of uſit aper 
BE 4c? in the'whi 
— te and Gd Þ the rface as A lin- 
where fmall quantities ot only are ig 
queſtion, 'the cullender nts | 
funnel pu 2 into 2 le: fouls inthe. cafe of 
ger, the culferiders 0 1 
en egg 1 e of 
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mruft then be ef oe in ith 
at firſt; for otherwiſe Fer 
burft, if che ſtream, in 
ſettled to the 14886 f 
any part that lies Ru 
Where the > of Wiring 
perfluous fluids fr om z oy G1 
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INTRODUCTION, 
th bs ph; 
dliatriy fonE it: which, in Mang caſes;” — 
the and of the lhre he cloth 
i pied in this wr, it Wund, chorofore, Be 
Rid over tha papey z 30:08 | 
ſbum af. —— os; 2; 0 
nada is 58 as vas >> CASTE 
paper. pbeſtnt manuſactu W 

| win all reſpects 15 god as it Would be: that 
called blood gupur, wWhictv is the beſt tobe 
procured, not hauing ſufncient ſubſtance > 
LED indus feng; 0 even when moſt 


faulty, is not to aufer 
ee e 


greg the end; eſpecially if uſed 
9 —— however, it is found - 
Ss of i looſe a texturt, à tu relax in ſuch 
manner, as not to bear the weight of the in- 
cumbent fluid r uhere; otherwiſe, the fluid 
inde] f is of fo relaxing a nature, chat it deftroyt 
tmn tevture en of aper, N 
nan clath muſt be u dalo pywith the 


CI the purification af the & 
the" only end df The operation.” But in this 
caſe it muſt be uſtd AE DRE 


ver before directed; ſor the pape 
be put over he cloth, inſtead} — Bip 
= 1 * of ſuch cloth is only to give W 
1 and prevent its . 

ltering larger quantities, or fluids of a 

110 conſiſtence, it will be frequently found, 
that after the paper has been ſoaked in the 
_ Kiviflure 10 r- ſome time, the operatoin will 
* 
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proceed very ſlowly; the ſu 


below the bottom of the veſſel, ſo as to hang 


thread thus managed will act as a fyphon, and 


396 I 


TRODUCTION. 

welling of-the ſubs 
ſtanee of the paper, as well as the foulneſt of 
— fluid, dimimiſhin 1 


percoang pores. I In this caſe, the paper 
nl al wa ged, as on as it is 


bel the fits wodkes to run modetately't | 
otherwile ada cp found, in uch 


K caſes, '1 intalerahly tedious. -- 8 TE} TY 5 8951 * % 


25 Therg bs. another: method; of ey 


er © "it is 
Ho. The mance of ptirnig 
provided, pg ag a length, that one end, 
being put into the matter to be drained con- 
tained in any veſſel, the other may reach 


free of it. One end of this thread, the whole 
being firſt well moiſtened with ſome of the 
fluid. muſt then, be ſo put into the veſſel, and 
ſuffered to below the bottom; and ans 
other proper veſſel placed under it, to catch the 
drops of the fluid that will fall from it. The 


draw off the fluid; GETS ee 
ene eee eee 0 
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in (OMBINATION is, the dale 4 


pler bodies together, in conſequence 


of their ſpecific attractions, ſo that a com- 


pbund body of a different nature, at leaſt in 
ſome particulars; from any of the W 
* iced; 7 © 

In order to the anderfiandin g b in 


. the difference betwixt that, and the 


compoſition of bodies by ſimple commixture: 


for the latter ſuppoſes only, the meer addition 
of the 1 to each other, without regard to 
any other conſequence; while the other in- 
tends that they ſhould mutually act on each 
other, fo as to form, in conſequence of their 


ing in ſome of its properties from thoſe 
which conſtituted ĩt; or from ſuch compound 

as: would be formed, if the elements were 
only blended together, and retained each their 


own. qualities ; producing only ſuch p 


in it, as would be the neee en theſe 
qualities. 11 

The principles th eee, were before 
ſufficiently explained, in ſpeaking of the nature 


and effects of the ſpecific attractions of bodies: 
and, conſidered as an operation, it is performed by 
puting the ſubject ſpeciestocachother under the 

Volt 6 N circum- : 


ve view, it is neceſſary to conceive 


| ecific attractions, a new kind of body: dif- 
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circumſtances proper for their commenſtrua- 
tion; which were alſo before exumeritey | in 
3 6, and the following. | 

The principal care and. nicety in combina- 


tion are required in thoſe _— where the 


. commenſtruation is limited, and the bodies will 


not. 22 to form a reg e lad vr 

roportion. 1s. in 
thoſs i ces, where ſolution is the reſult; by 
the apparent mark of ſaturation ; the ceſſution 
of the diſſolving action of the menſtruum on 
the body to be diflolved. - In the other caſe, 
where ſuch. limitation principally. comes in 
_ queſtion, which is the combination of acids and 
Alkalies for the formation of neutral falts, the 
point of neutralization. may be diſtinguiſhed, 
by the ceſſation of the efferveſcence, ot ebulli- 
tion; which attends the commenſtruation of 
ſach kinds of bodies: and which, if not found 
toreſult in any compound of this nature, on the 
addition of further quantities of either of the 
elements, evinces the quantities already 4 
together to be in due propottion. 


oh It muſt be remembered; — thc ia 


ons, ſome one or more of the 
ſubject 3 muſt he in a ſtate of fluidity: in 
order to which, when all are ſolid, folution, 
fuſion, or 2 rarefaction, muſt be me- 
diately introduced, „according to the nature of 
the ſubſtances, or circumſtances of the opera- 
tion: for, as has been before obſerved, no bo- 
dies can act on each 2 
pn eee 3 2 
1 Regard 
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4 KRegard is alſo to be had; in the nature of 
this 0 ; to che matter of which the con- 
, veſſels is formed: and it is indeed beſt, 
in all caſes of experiment, to uſe glaſs: though 
ſtone ar matble may be employed. where 
atid ſpirits are not, in an undiluted ſtate, a part 
of the ſubject: but veſſels formed af - metals | 

are beſt avoided in every infiance ;- as the 
ere both liable to be corroded. by the bodies 

put into beg e oy the air even white 
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ak TURE 1510 * before 
explained, p. 17, in conſidering it as 
principle in nature, ariſing from the action 
Rich bodies have on each other, in conſe» 
quence of the ſpecific attractions, 
more remains neceſlary here, in ſpeaking 

as an operation, than to ſhew the manner in 
which. it may generally be performed with 
moſt advantage and care: but as nothing more is 
in general Ons to thatend, than the ſimple 
comimixture of the two or more ſubject bodies, 
there is no occaſion to enlarge further on this 
head, chan to intimate ſome precentions ne- 
ceſlary to be obſerved with regard to it. 
The ol material caution: 46, with regard 
Gy of the veſſels em for con» 
N 2 | 2 
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unleſs one or both be in a ſtate of fluidi 
ſome kind; and, conſequently, that no 
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taining the matter, which may moſt commo- 


diouſly be, in almoſt all caſes, glaſs· receivers 


of different ſizes ; except where the quantity 
is ſmall, when drinking glaſſes, Phials, or any 


other ſuch may be diſpenſed . But of 
glaſs they ſhould be, whatever may be their 


form or magnitude: for the ſubſtances, which 


make the ſubject of this operation, are gene- 
rally, either one or all of them, of a corroſive 
nature; to which wood will not be ſuitable 3 
and much leſs moſt kinds of metals. p 


Care ſhould be, likewiſe, taken, in mixing 
the matter, eſpecially towards: the end of the 
operation, to add the one to the other by ſmall 
quantities; and to give ſufficient time betwixt 
each: otherwiſe," a great ebullition frequently 
enſuing, the mixture will be apt to riſe in 
froth higher than the ſides of the veſſel contain- 
ing it; and to flow over them; and be waſted, 


or produce other inconveniencies. On this 


account it is, likewiſe, proper to have the re- 
ceivers, or other veſſels employed, conſider- 


f e Tran the matter NET! will . 


Vi ** is proper to temémber ao, that; Aces. 
ing to the laws of commenſtruation before 


laid -down, no bodies can act on each _ 


the 


Can be made but under this x Pr vets: 
is neceſſary, therefore, in all eaſes of de 


_ to reduce one or more of the bodies to a 
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fluid ſtate, if they be not ſo before, either by ſ- 
ſion, the addition of ſome 3 K 


or exhalation: and where the es are in- 


capable of being ſo treated, conſiſtently with 
the other neceſſary circumſtances, kong are not 


fit ſubjects of this operation. 
In ſome caſes of departure, eſpecially where 
double departs are made, heat is alſo neceſ- 


ſary, as well as commixture, to the effect of 


the operation: but the nature of different bo- 
dies is ſo various in this point, that no general 


rules can be given, with reſpect to the beſt man- 
ner of adminiſtering ſuch heat: and it muſt 


be, therefore, referred to the directions for 
particular proceſſes, or experiments, to ſhew 


the neceſſary treatment of cach mw ed in this 


point. 
After the ed is wind; by the commix- 


ture of the bodies, ſome other ſubſequent ope- 
ration muſt be called in aid, to procure the 


further ſeparation of the bodies diſunited by 


this. Which ſubſequent operation, where pow. - 


Cipitation is the effect of the departure, or | 
where the diſunited bodies are both Hhitds. 
but being of different ſpecific gravities, the 


one floats on the other, may be done by de- 


cantation, in the manner before directed; and, 


to facilitate the drying of the magiſtery, or pre- 


cipitated powder, filtration may be alſo ſub- 
Joined: but where the bodies remain commixt, 
though their menſtrual combination be deſtroy- 


ed, diſtillation, or ſublimation; muſt be int 1 
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16. INTRODUCTION. 


$ECTION vn. 


N analen, 


IGESTION is the ſubjecting bodies, 
contained in proper veſſels, ta the acdion 
of a gentle and continued heat. 

The application of this operation, in regard 


to its end, is very various, In many caſes, it 


is uſed with a view to the producing a change 
in ſome one ſingle body; as in the inſtance of 
the preparation called mercurius calcinatus e 
in others, to promote ſolutions, or other combi- 
nations: but moſt frequently for extre | 


10NS, 
or ſeparation, by means of diſſolving fluids, of 


the required parts of ſome ſolid — ; whole 
texture, impeding the quicker acceſs and effect 
of menſtrua, renders a long infuſion, and the 


|  relaxationof a gentle heat, neceflary, in order 


to their being penetrated: or for accelerating 
the ſolution of bodies by menſtrua, whoſe ac- 
tion, when cold, is not ſufficiently vigorous. 
The veſſels generally uſed, to contain the 
matter to be digeſted, are, mattraſſes, or bolt- 
heads ; and ſometimes glaſs bodies : but where 
the heat 3 is {© gentle, as to make no evapora- 
tion, the ſtructure is indifferent. In cafes 


where an evaporation does happen, and the 


exhaling fluid is of any value, the veſſels are 
to be coftratted, D. to confine the vapour, 
and return it back whence it aroſe in à con- 
denſed We. This is called circulation; and 


3 


is commoniy executed by inverting the neck 
A eas into that of a larger: in 


which nem Slater are called a 


Fllen. 


There are ſeveral other kinds of pelicans > 


of a more complex ſtructure; but for 


mental purpoſes, if the flaſk uſed for Florence 


wine be diveſted of the ſtraw- work, and in- 
verted into a mattraG with a very long neck, 
they will very conveniently anſwer all the 
purpoſes where larger q e 
geſted: e 4 
ſmaller mattraſs inverted into the neck of one 
bigger will do the office effecually. 


in « fand - heat: and no greater 


of experimental che 
effected. But formerly, Oar the more my- 
ſerious and operoſe methods were followed, 
the heat of dunghills have been employed. 
2 degree of heat, requiſite in digeſtion, 
ers 
tinctures made with ſtrong ſpirit of wine, or 
volatile ſalts, and in ſolutions, where a great 


efferveſcence is s. apt to riſe, a very gentle one 


ſhould never be exceeded: in aqueous ſolu- 
tions, and moſt of ICT 
allowed: but it muſt. be always underſtood, 
to be leſs than will make the matter boil : 
_ etherwiſe the %peration a comes. not within the 
proper PRANK, of the word digeſtion; which 
i en rom cachon. 


"% 
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- This operation is moſt generally performed , 
adjuſtment of 


the degree of heat is maden for die gu 
than can be there 


to the kind of the ſubject: in 


caſes, a greater may be 
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tinued, differs fo greatly, according to t e dif- 
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The time, which digeſtion ought to be on. 


ferent application of the operation, that no o- 
ther rule for it can be laid down, than that it 
ſhould be continued till the intention, to which 
It is made ſubſervient, be fully effected. 

In circulatory digeſtions, it is proper to lute 
the veſſels, to prevent the eſcape of the va- 
pours through the junctures. But in _— | 
caſes this precaution is extremely neceſl 


that a ſmall aperture, or vent, be left in 
juncture of the glaſſes : otherwiſe an . 


denſible vapour, which ariſes when the ſub- 


ject matter is a compound of oommenſtruating 


bodies, will, if it cannot force the lute, inevi- 
tably burſt the glaſſes. The inſtances in which 
this precaution is requiſite, are, all commixtures 


of acid ſpirits with earths, metals, or alkaline 


falts ; or of ſuch falts ich thoſe ſubſtances, 
nl can be acted on by them. But in ſolu- 


tions of ſalts in water, and in extracts of gums | 


or reſins, made with volatile falts, wine, or 
un of wine, it may be ſafely © omitted. > 


— — cw 
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SECTION vm 
Of coftion, 


Ye CTI 0 N, or Nom twee is the Gpleſ 
operation of chemiſtry, and is ſo much 
practiſed in the common &conomical occaſi- 
e of life, that there's 1s little heed to dwell 
ppg 
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upon it here. The ends, to which it is applied 


in — f chemiſtry, are, for the extraction 


of gums, ſize, or other viſcid juices, from ani- 


mal or ve getable ſubſtances ; for facilitatin g 


the ſolution — ſalts, and other menſtrual com- b 


binations; — and for the evaporation of ſuper- 
fluous humidity, from bodies that require it. 
The principal cautions to be obſerved. in the 
performing it, are, the choice of the veſſels, 
with reſpect to the ſubſtance of which they are 


formed, that corroſions may be avoided: the. | 


ads, the matter from burning to the yel- 


ſel; which requires a careful watching, eſpe- 
cially-in the caſe of viſcid bodies :—and the 


guarding againſt too great an ebullition, which 
may raiſe the matter over the ſides of the 


veſſel, and, if of an oily nature, endanger the 


ſetting fire to the room or place where the o- 


peration is performed. The proper rules, with 


reſpet to the choice of veſlels, in relation to 


the ſubſtance they are formed of, have been 


before given, in treating of combination and 
departure: and the other points of caution 


are more properly the 99660 of diſcretion ny | 


direct Ion. N 
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form of the matter make different degrees and 
methods of application of it requiſite, three of 
them have in chemiſtry deen 
1 : ration, inſolation, and rns. | 

rſt evidently relates only to fluids: 
mY Ms to fluids 9 folids eee eee | 


and the laſt to ſolids only. 


Evaporation, or the reducing moiſt bodies 
to dryneſs by boiling, may be performed in 
any comm veſſel, formed of ſuch ſub- 


Nance as is ſuitable to the nature of the . ; 


ter which muſt be ſubjected to the heat, till it 
be freed from all redundant humidity; the 
veſſel being fed with a freſh ſupply of what 


is to be evaporated, till the fluid appears to be ; 
diminiſhed, "But i in the caſe of vegetable or a- 


nimal ſubſtances, where they are to be evapo- 


rated to abſolute dryneſs, or a thick eonſiſt- 


ence, it it_ouphe to” be performed is balneo 
marie; that is, by putting the veſſel con- 
taining the matter into another filled with 
water, and kept of a boiling heat: for, 
by this means, the ſubſtances - are prevent- 
ed from burning to the veſſel, as they grow 


dry: which would, otherwiſe, unavoidably 


„ 
The evaporation in balneo marie may be 
moſt commodiouſly performed, when larger 


2 Per boiler in the My pun and har 


7 INTRODUCTION. 105 
| quantities. ars in queſtion, by fixing a * 
4 l 

r veſſel in it, mabns fs hd fe rim 
| Hixednear the top: the remaining cavity of the 
tin-boiler 


boil till the matter be brought to a dry- 
neſs, or confiſtence. This ts all that is requiſite, 
wore the: 

evaporation is large: but where the is 
finall, it is better to uſe — — ne 


the matter would be ſo diffuſed on the ſides and 


bottom of the pewter one, as would render jt 
difficult to be collected. The beſt expedient for 
this, isto uſe aChina baſon of a «propre ; and 
to hang it by packthread to 

croſs the edge 

per diſtance from each other, by two other 


machine, the baſon may 80 8 pended in the 


boiling water ; and, 050 ted wich the fluid 


to beevaporated, as proper room appears in Jt 
for a freſh ſupply, 
tremely well. But where the quantity of fluid 
tobe is great, though the remaining 
matter when oy: be ſmall, a previous evapo- 
ration by the naked fire may be convemently 
made in a Florence wine-fl 
be properly reduced; taking care that the 
matter do not acquire ſo thick a coofiſtence, 


as may ſubje& it to burn to the ſides or bot- = 


tom of the boiler. ' 
In experiments where che quantity 4s not 


too great, nor the matter of great value, the 


evaporation 


led with water, and made to - . 


of matter remaining if r the | 


laid a- 
of the boiler; and fixed at a 


Ee by with fs 


will perform the office ex- 


t, till the quantity 
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a INTRODUCTION. ..  .: 

evaporation may be performed, in the flaſks ; 
uſed for Florence wine, over a common fire: 
and when there becomes any danger of the 
burning of the matter from its thick conſiſt- 
ence, and a further inſpiſſation is ſtill neceſſary, 
the remainder of the moiſture may be exhaled 
in a China cup or baſon, placed before the 

fire, or in balneo mariæ, as above directed. 
Evaporations in balneo mariæ may alſo be 
commodiouſly made, where the quantity is not 
too large, in the lamp- furnace, deſcribed p. 142, 
the ſand being taken out, and the 85. or ba- 
ſon being filled with water. 

The principal nicety in evaporation, not per- 
formed in balneo mariæ, is to take care, that at 
the cloſe of the operation the fire be duly 
ſuppreſſed; otherwiſe the matter, being left 
dy, Wil be heated beyond the juſt degree, 
and thence either conſumed or damaged. 
is precaution i arly neceſſary in the 
; vegetable extracts, where the leaſt over- ; 
heat is apt to make them burn to the veſſel, 
and acquire an empyrumatic ſcent and fla- 
your, Solutions of falts and gums make the 
Principal caſes, where RITA uſed in this 
intention. 

Violation, or perhaps more properly exbals- 
tion, is effected by expoſing the body to the 
heat of the ſun, ll it be ſufficiently dry. 
There is nothing particularly neceſſary to be 
obſerved in the manner; except to increaſe 
the pace: of. . matter as A as wang : 


n S — 


at 
— 


0 INTRODUCTION. 189 
for in proportion to that will the exficcation 
be compleated in a greater or leſſer tim. 
Torr ifaction, is the expoſing ſolid bodies to 
the heat of a fire, at ſuch a due diſtance as 
will not endanger their being burnt, in order 
to make them of ſufficient . to admit 
of their being powdered. When roots or wood 

are thus treated, it is Proper firſt to cut them 
into flices. 

Decantation, and filtering, are aſd: fables. 
viently to exſiccation, where larger uantities 
of fluid are to be ſeparated from folid matter: 55 
and, after all they are capable of performin 
is effected, the e may be compleatec 
by inſolation, or by placing the matter before 
a gentle fire. This is practiſed i in the caſe of 
magiſteries, and where apy carths, or calces 
öôf metals being mixed with flaids, are to be 

freed from them. 
- The uſe of the AR ae is Fe, WU POR | 
thod of exſiccation : but confined chiefly to the 
drying of powders. after their KR” AU - 
done by laying the powder i ng or large | 
drops, on the ſtone; and ſuffering them to 
. e till dag be of ficient 105 
neſs. vel! 
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ce the aporation 0 ea 
ai their reduction into their former 1 0 
— grow cold in, are facts which fall 


ite 


ni the notice of every og. 

e end of diſtillation is of ache i1 nds. 
vhs firlt, and, by far, the whit — 4 
for the ſeparation or Extraction 6 Ge 
quired bodies from. others, Vit which they 


are mixed: as in the caſe.of vinous ſpirits, or 
volatile ſalts ts, with Water: or 'of ils, with. o- 
ther matter, i in the parts of vege ctables which 
roduce them. 12 The other is, r the quicker 
d. more effectual combination of ſuch bodies, 
whioſe commenſtruation is aſſiſted by a boi 
heat: as in the caſe of the ſpirit of n nitre an 
ſpirit of wine. 


Diſtillation is | performed by ſeveral kink of 
apparatus: of which moſt conſiſt i in two or 
more veſſels joined together; as may be ſeen 
in "as actount of alembics before given. 
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Fbe. veſſels required are of three kinds: a 

or reſervoir, to contain the matter 
heat acts on it — refrigerant, to to 
| they ur as it riſes; and 2 receiver, 
en condenſed. Theſe three 
Bundles a, in moſt kinds of Gelben, ex 
ecuted by three diſtinct veſſels: but in the in- 
ſtance of the retort and receiver, the whole 
is affected by two; the neck of the retort, 
and the receiver, by the increaſe of its 
magnitude; mi e 
dener. 

The kindsof pennen generally i inuf 
| for diſtillation, are, the worm-ſtill, and retor 
The firſt is, of modern invention; and may be 
eſteemed as one of the moſt conſſderable in- 
2 the chemical art: ſince it has. 

niſhed a method of executing, in ſeveral 
= this moſt uſeful operation ee 
greateſt convenience and expedition : an 
an extent, in regard to quantity, that has no 
limitation: whereas the kind fulls uſed be- 
fore for the ſame purpoſes, were Hable to have 
their refrigerants, from the defe& of a larger ſur» 
face, heated/beyond- the condenfing point; and 
thence to be blown off with great loſs. of the 


4 6 B 


matter, and d to the operator: but their 
uſe is. ſo ſuperſeded by the worm-ſtill,  that'it 


will anſwer no end to be particular in regard 
to them. A very ſmall worm-ftifl, heated 
by'a lamp, will be found: very convenient for 
many e ents, where water, ſpirits, or 
eſſential oils, make the ſubject; * 
e 
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K other general metliod of diſtillation i is; 
y the uſe of retorts and receivers: which 

well commodiouſly. perform all kinds of : 
diſtillations, vhere the ſubſtance of the worm» 
ſtills, which are always formed of metal, ren- 
der them leſs proper : andinall thoſe 4 rhe 
where the corrofive power of the matter per- 
mits the uſe of the glaſs only, retorts are pres 
ferable to every other kind of: alembic hitherto 
invented. In the diſtillation of different fub- 
ſtances, and for, different ends, the form of 
the retorts ought to vary. For the diſtillation 
af acid ſpirits, whoſe fumes can be raiſed' only 
hy; a great degree of heat, they ſhould be made 
With a large bulb, and low long neck; and 
placed deep eicher in the open fire, or ſand : 
that the vapour may paſs into the depending 
part of the neck ; 30 not circulate in the bo- 
dy of the retort. But when they are employed 
for the rectification. of volatile ſpirits, vinous 
ſpirits, or ethereal oils, - (as thoſe of turpen- 
tine, or amber), the contrary 1s proper ; that 
the body, being tall and riſing far out of the 
ſand, ps Bits he the vapour of the grofler 
ang | heavier. matter and ſuffer, oe more volas 
tile to paſs pure into the neck. 51 118417 
The greateſt, part of the üllatons 3 in re- 


5 torts, may be made in a ſand- heat; which in- 


deed is moſt ſuitable to them: but where 
a very 5 degree of heat is required; 
the Kn ian firſt e With à pro- 
per inte, mu ts, open: 1 
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The lutè uſed for this pur muſt be, 
Where the breaking the retort before the end 
of the operation is of great conſequence, the 


fire-lute; of which the compoſition'is given P: [ 


4 0: though i in default of that, and in 

tions where the event is leſs material, th 

| 93 given p. 121, may be ſub- 
ſtitutod. With one of theſe kinds of lute, the re- 

tort muſt be covered, in ſuch proportion that the 

coat may be half an inch thick when dry: 
and if it be put on in ſeveral different coats, 


allowing proper i intervals of time, ſo that the 
firſt covering may be moderately dry before 


the other be laid upon it, the luting will be 
the better. When the whole is done at N | 


the cracks or failures, vhich may appear in dr 
ing,” muſt be carefully repaired, before 
late acquire too great a degree of herdiiefs * 


and when the coat” is ſo dry, as to be ſuffici- 


ently firm, the rim for hanging g the retort in 
the fire muſt be made in the proper part. 
This rim ſhould be thick; but noping towards 
the edge, on the under ide. | 


The retorts, either thoſe with or Hur 
Jute, being ready, they muſt be charged with 
the proper matter; by putting it through the 


mouth or orifice : after which, the neck muſt 


de carefully cleanſed from any of the matter, 


that may adhere; which would otherwiſe be 


wWaſhed, by the diſtilling fluid, into the receiver, 


and foul it. When this is done, in the caſe 
of the retorts which are to be uſed in the ſand- 


bath, as much land being put into de as ah 
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will riſe an inch, or where leſs heat is | 
. Wee above the bottom, the retort muſt 
laced upon it; and che neck turned in 
manner, that the mouth or orifice may 
Na into the re- 
cCeiver whatever fluid may de formel by the 
fumes in the neck: and more ſand muſt then 
be put into the pot, till it be filled up to the 
neck of the retort. The coated retorts, when 
they are uſed, muſt be cautiouſly let down in- 
to the furnace, till they reſt upon the ring or 
rim of it by their own rim: and the joints 
formed by them, and the furnace, muſt be 
made good by fire-Jute : but great care muſt 
be taken that the lute, with which the retort 
is coated, be gs." =o and the rim ſuf- 
ficiently tenacious and before this be at- 
tempted, otherwiſe the unavoidable deſtructi- 
on RT way follow : . b nnd 
* e ed for e juncture, 
eee wet, leſt it n uri of which 
the # rim ne 2 round — is made; and 
occaſion it to give way. The retort being fired, 
the receiver mutt be luted on to it, in the 
ner moſt ſuitable to the nature of the ſubſtances 
diſtilled: for im rectifications of volatile or vinous 
om a {lighter kind will fuffice: but in the ana- 
þ diſtillation of animal or vegetable fub- 
ces; or in other caſes, where greater heat 
is required, a ſtronger muſt be employed. 
Theſe are the general methods, with: reſpect 
oth turf he appr, n 
Jt 2 


* 


bei kerne 1 
Y articular i La way bo 
be i chr peil this diſtillation the 
{> (pirſt of ſeipſtur, and the refltiers alembic, 
quiekfiver: butas . relate ory P Hoy 
er the 
more 


1 i of fuch heat; ard is calle 
venfemtly practicable in glaſſes ; nor neceflary 
A Bay improv 1 re e | 


alone to be emplo yed er containing 155 | 


and tut therefore pe performed in 4 
metuliine fett, hung, dy means' of a rim, in 
4 Boller formed, to contain it 
and ſome water; with -which its vacuity 
leſt by the ſtill is to be filled. The pan or baſon 


of the lamp p. furnace may be alſo app lied 6 this ; 


7 wich convetiictice; 4 the £ 4 . the 
| {klf be adapted: to it: and the 
imp be made fufficiently 58 3 4D 
ſubſtances proper to be filled by th the 
warm-ftill are, WS ſpirits, fimple waters, 
oll Af turpentine, and N 
tial alls, whet diſtilled with water, 8 
The ſubſtances proper to be diſtilled in re- 
torts in ſand are, acid ſpirits when made by 
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Glauber's method ;—combinations of acid and 
vinous ſpirits;—ſolutions of volatile ſalts, im- 
properly called volatile ſpirits and ſeveral o- 
thers of particular kinds, as wax, amber, and 
_ antimony when diſtilled with mercury ſub- 
limate for the butter of antimony. Mercury 
per ſe, is ordered alſo, in moſt books of che- 
miſtry, to be diſtilled in retorts; but without 
a particular management, it is impracticable; 
and in all caſes troubleſome, and leſs eli ible 
than the method uſed by the refiners; w ich 
I ſhall ſhew when I 1 of that proceſs. 
Diſtillations practiſed on ſubſtances, Which 

cannot undergo a burning heat, ſhould be in 
balneo mariæ: for which the proper apparatus 
has been juſt before deſcribed ; but where 
larger quantities are to be diſtilled, as in the 
caſe of the extraction of efſential oils. from 
pos of vegetables or their terebinthinate or 
balſamic juices, it is uſual in common practice, 
inſtead of employing the balneum, to put the 
water into the body of the ſtill, along with 
the materials: which, with proper care not 
to draw it off too far, will anſwer the fame end, 
and effectually preyent an empyruma. But When 
this is done in a metalline ſtill, if it be very 
ſmall, it will be found convenient, in ſome. 
| caſes, to have a ſmall opening into the body 
of the ſtill, through a ſhort pipe in the head, 

by which a freſh” quantity th may be 
occaſionally added; * the firſt be exhauſted be-. 
fore the operation be com mpleated, 
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" When repeated diſtillations are applied for 
the ſeparating, volatile bodies, ſuch as ſpirit of 
Wine, or volatile alkaline falts, from 45/4 1 
phlegm, or heterogeneous matter, the opera- 
tion is called in chemiſtry reftification. 5 
"Diſtillation in balneo mariæ, being neceſſa- 
5 8 confined to thoſe ſubſtances Which will 
e with a leſs degree of heat than will make 
water boil, is therefore only proper for cthe- 
| 5 or efſential oils, * volatile ſpirits, and vinous 
ſpirits... 
752 The firſt ſubject 72 caution in regard to + 
ſtillation i is, to take care to leave ſufficient room 
in the containing veſſel, or body, for the expan- 
Non and ebullition of the matter tobe diſtilled: 
otherwiſe it is apt to overflow into the neck; 
and, breaking the veſſels if of glaſs, to hazard 
the "firing the building, in the caſe of vinous 
ſpirits, and fruſtrate the operation in all. This 
z to be particularly guarded againſt in the di- 
ſtillation of aqua fortis, and ſpirit of falt, by 
 Glauber's method, and of amber; as alfo i in 
the rectification of the ſpirit of hartſhorn ; all 
which, eſpecially. in the beginning of the ope- 
ration, are extremely ſubject to make a very 
great ebullition ; and to froth upinto the neck 
of the retort. In theſe caſes, therefore, at 
| leaſt one third of the retort ſhould be left un- 
filled, and even then, without a very careful 
management of the fire, they are not * 
from dan pc. 
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the head will be Pn off, $f the 3 RI r 


Bpated 9 with 8 lof and, if zn chat 
vinous Ipitits, to. t ray et dagger PG | 


| Who may happ ks of of 

It is 9 ry, the 15e os fc 
| Nillatiop, as well a gh ane Ne the 
veſſels too cloſely with any tenacious Tubltance: 
bor if ſpfficient xo; be not left for. the eſcape of 
the air, which is p nerated durin gthe diſtillation 
| 55 fome kinds of ſubſtances, as allo for the ex- 
panſion Which attends the increaſeof heat of f 
dir which is included in them at the time 
= junRtion, the veſſels will be i 15 extreme 


anger of being Hurſt with great xiclengę. 1 
therefore expert to haye @ very Saale 
in the receivers, when uſed for the dif n 
of acid ſp irits: which, if the receivers oy io 
ITE ein the fide above the partthat may W 
filled vw ith the diſtilled, fluid, will ſuffer the 
Elaſtic yapour to eſcape with very little Joſs,ofthe 
Ed, matter; and prevent the lute from being 
rced ; or any f other wee cer bang | 
fnſuing.. 
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sserton X. 
of fublimation.. gots 55 
BLIMATION is theraifing, bythe 


1 of a proper heat, the fames | 
> bodies; and „ condenſing 


855 


Vale 


WW of rn is clots d. ec kame wit 


N 7 


diſtillation ; except that in the firſt, the pro- 


duce is ſolid, int e latter fluid. The only va- | 
riation, therefore, neceſſary in the operation, 


is, the accommodatin ny he recipient part of 
the apparatus to this difference: the .circum- 


ſtances of which, are ſuch as admit, in moſt 


caſes, that one veſſel may perform the office 
both of condenſe, and receiver: fince the mat- 


ter cannot, like fluids, flow to another part; | 


but muſt remain where it firſt ſettles : exce 
in ſome inſtances, where it is found extremely 

volatile; or where a fluid riſing with it renders 
a depending receiver requiſite. _ 

In the caſe of fal ammoniacus, arſenic, and 
| ſome other ſubſtances, when the heat is ſuffi- 
ciently great, the fumes are formed into a co- 
hering maſs or cake: but, with a leſs heat, 
they are collected in the form of a powder, and 
are then called Fowers. - 


The end of ſublimation is, cither to ſepa- 


rate. diferent St From each other, in 
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| order to the purification of one of them; or 


to combine them more perfectly than can be 
effected, without ſubjecting them to ſuch a de- 
gree of heat, as will . render them 


| volatil 1 3 

f The veſſels proper, in reſpect of the diffe- 
rent ſubjects of this operatlon, vary in their 
ſtructure; and in the matter of which they 
are formed: fince corroſions of them are here, 
and indeed in all other caſes, to be care 
fully avoided. In ſublimations of mercury, 
whether combined with acids or ſulphur ; 
—of ſulphur alone; or of ſal ammoniacus; 
a fingle veſſel may anſwer all the purpoſes, 
as the neceſſity of a great heat, to keep 


them in the condition of fumes, renders the 


upper part of the glaſs capable of detaining 
them, hen they are raiſed to it; but it is 
proper, that a veſſel of glaſs or garther-ware 
ſhould be uſed. A glaſs. body in a ſtron 

ſand- heat may very well ſerve for all 
them | in experiments: but ſublimate mercury 
is generally ſublimed in a bolt-head. In 
the ſublimation - of volatile falts, ſalt of am- 
ber, and flowers of benjamin, it is neceſſary, 
that there _ ſhould . be ſeparate veſſels for 
containing and condenfing the matter: and 
they may, in all theſe caſes, be extremely well 
fupplied by a retort and receiver; though bo- 
dies with alembic heads, and receivers of 
glaſs fitted to them, have been generally re- 
ommended in ſeveral of them: but the trou- 
ble of lating two junctures, the difficulty of 
fitting ; 


a N. TR o Dv © TON. 


fitting them to each other, with ſeveral Fg 
| reaſons, make retorts far more convenient. 
A retort and receiver are like wiſe proper in the 
caſe of cinnabar of antimony: for though the 
_cinnabar- might be eaſily reſtrained in one 


glaſs, * batter of me makes a receiver 


In en of faQtitions PN a met 
cury ſublimate, and ſal ammoniacus, &c. it 


is ſufficient to cover the aperture, or neck of 


the veſſels, with a piece of tile: and in the 


ſublimation of cinnabar of antimony, and 


flowers of benjamin, in retorts, it is unneceſ- 
fary to lute on the: receiver: but in the ſubli- 
mation of volatile ſalts, it is requiſite to lute 
the veſſels as ſecurely as polbble ; leaving only 
a ſmall vent, till they attain, the greateſt hi 
they are to ſuffer during the operation. 


In the ſublimations performed in retorts in 


whe ſand- pot, the proceeding is the ſame, as in 
diſtillations practiſed in them: and when ſub- 
limers are uſed in the ſame manner, they 
muſt likewiſe be ſet on tlie pot, on or about an 
inch or two in thickneſs of ſand; and the pot 
afterwards filled up to the due heighth : which 


varies accordin! g to the volatility: of du e | 


to be ſublimed. 
The ſublimer, or retorts, {hw wee ich. a 


ſand - pot, muſt be fixed in the cavity, in the 
ſame manner as in the caſe of diſtillation, 


by letting them through the ring of iron, on 
the top of the brick work, till they hang by 


he r rim of lute; after which, the j joint made 
5 by ; 
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ny + and iq) ps jen ae good by 

"The dyblimers being brd ieee | 
fire muſt be li —— 
moderate degree, til the lute be thoroughly 
baked: when being increaſed, the matter will 
« riſe in fumes, and form itſelf either in a cake or 
e me eee e "org glaſs. This ope- 


ration may warde by caifing dhe fire 
as as it will bear to be, witho | 


—— eee | 
which, if it appear to ,m -emedie« 
as quickly as podlible, by abatingthe heat: but 
proper care muſtbe taken, that the mouth of the 
or ſublimer be not choaked up by the 
iming matter: for which reaſon, the tile, 
or pirce of glaſs,” which 3 ſhould be 
lifted up at proper intervals; an opening 
made, 4 the end of a tobacco· pipe, into the 
cavity of the ſublimer. On the neglect of 
this caution, the glaſſes are very liable to burſt, 

| by che rarefaction of the fumes, on the fire's 
burning briſſcly. "When no meced mes ariſe 
which may be known by elbe | 
heat in ths upper part of the ſublimer not- 
withſtanding the fire be equally ſtrong, the 
operation may be eee, to be compleated; 
antl the furnace, being — — ſub- 
limer muſt be taken out and broken; and 
the cake of ſublimed matter in the upper r part 
of the glaſs collected: obſerving carefully, 
that it be kept free from the or _ = 
| wertunm left in the bottom. * 
n 
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In linen 3 in retorts, more caution is 


yet required?” for che bodies, ſubjected to the 


operation, are of a more volatile nature; and 
therefore riſing faſter, are apt to collect in the 
aa thy pmine and choak it up: w 


A flow) fire ſhould be therefore kept; and 
the es of the ſublimation carefully 
tched : but, if nevertheleſs it be perceived 
that the vent of the neck into the receiver 82 
obſtructed, which ma = 4 diſtinguiſhed by its 
cold, though the firs be of dus 
Heng, and . matter not yet raiſed, 
ſome b charcoal ſhould be held under 
the mouth of the neck: and, as the matter is 
melted, or "reid out of the lower the 


into the receiver. In order to avoid this in- 
convenience, it is proper to obſerve al 
that the retorts deſigned for fublimation be 
cut with v ve wide 2 3 and that receivers 
of ſuitable figure be provided to fit them. 
The e 
varies in almoſt every different ſubject of the. 
tion. The licaits are, from the heat 
a reverbatory fire, to a degree bal 
. * that which kong make 8 2 


neceffacily opcaſions the burſting c 15 K 
h in the earlier part of the operation. 


coals ſhould be ffifted to the higher part, 
al ker page pe obtained: fan the Late - 


e degree of heat in ſublimation 
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G22 e en an opera- 
tion) is the commixing. ſolid, bodies with 
5 fluids, in ſuch. a manner, that,commenſtrua- 
ting the ſolid bodies, they may be alſo converted 
bay 1 liquid ſtate, and the Ws rendered 905 

_  equable fimilar fluid. 

The principles of ſolution were 8 ex- 
plained, p. 13, in treating of the laws and ef. 
pn of commenſtruations. The in tentional 
ends of it, conſidered as an operation, are 
ſometimes only the procuring a fluid form 
the matter diſſolved, without any f urther 
change, either in that or the ſolvent; as in the 
ſolution of ſalts, gums, reſins, &c. where the 
menſtruum is to be oonſidered only as a vehicle: 
at others, the producing new combinations of 
ſuch bodies, a8 when thus compounded, either 
acquire properties which they had not while 
ſeparate, and in their ſimple ke: ; or loſe _ 
as they then poſſeſſed: as in the. inſtances. of 
fxt alkaline or volatile falts, diſſolved in vine, | 
gar, to form the ſal diureticus or Mendereuss 
mixture or ſpirit, as it is called, where the acid 
or alkaline qualities of the ingredients are loſt, 
and 2 neutral falt, with peculiar qualities, is 
produced. Solution is alſo indiſpenſibly requi- 
ſite, in order to the chryſtallization of ſalts. 

As the nature of ſolvents or menſtrua, as 
well as the bodies Ms to be diſſolved, are 

extremely | 


| Hi 
C3 
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extremely various, . the manner of eee 
ſolutions is conſequently different. In many 
caſes, a ſimple commixture, ſupported by fre- 
: ſhaking the veſſel if ſmall, or ftirring 


e contents if larger, is found ſuffcient: in 55 


others, the aid either of a digeſtive or boi iling 


heat is abſolutely neceſſary. Sca⸗ ſalt, — i 


—all the wan; falts —ſual AMINONIACUS, —- 

alum, — ſoluble tartar, —ſugar,—vitriolate tar- 
tar, crude tartar, where a ſtrong ſolution is 

not required, —fixt alkaline and volatile ſalts, 

A all the gums ſoluble in water, —camphor,— 

fal diureticus, moſt other kinds of falts, gums, 


reſins, earths, and metals, may be diſſobved 
in their menſtrua cold; though not with a ; 


— as when heat is employed. t 


Tartar, mercury ſublimate, and ſeveral .of 


the Wee gum reſins, and ſome other bodies, 


cannot, however, be well diſſolved, without 


the heat of boiling, or at leaſt of digeſtion. 
Solution is much facilitated: by the powder- 
ſuch tenacious. bodies as are friable; or 


5 or raſping into ſmall parts, ſuch whoſe | 


texture admit not of -being powdered: and 
this is, in ſome caſes, of ſo much importance, 
that the operation is extremely tedious if it be 
neglected. 


In ſolutions of metals, earths, or falts, i in 


acid ſpirits, care ſhould be taken, that they 
be not mixed too haſtily: otherwiſe the ebul- 


lition will occafion the mixtures to overflow. 


the veſſels, or in ſome inſtances, an unman- 


ageable | 
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eadle heat, and ſach-noxious fumes wilf en- 
| tre, as give great eee to de es- 
tator. 
| The form of the veſſels is not materi. in 
| this operation, unleſs w is fequir- 
ed; in which caſes, the rules giver for that | 
ars to be obſerved'1 ng taps nl 
of the containing voffel is to be fir 
ed; _ —— 


Huids to bodies to be difatved, 3 
ther kind, called deliquiation; ot ſolution per de- 
gun. It is performed by expofing the 
3 
ter, i colleQts in time a —— 
diſſolve itſelf. —_ 

ing te pur 


are the moſt proper' for 

ſo. But as the ring 
| » arr ok than may be obtained in 
the common way, by adding the fame quantity 
of water as the matter by this means collects, 
it is of little 3 either in ON 
44 ji ee e 
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82eTION x. 
_ Of un. TR 
\USION is the liquefadtion,: by heat, 


46 of metals, ſalts, and 7 — ſolid 
SS bodies, : 


1 — are of being ne 4. 


reduced to a fluid ſtate. : 
| This operation is extremely 

more being generally that = 
matter to be fafed ſhout@ be put into # 


proper veſſel, and expoſed to a * heat in the 


fire: but the manner of this, with reſpect to 

the uſe of the furnace wen appropriated 
to this purpoſe for meer ex nts, particu- 

lariy with reſpect 
from their ores, being 


ſomewhat complex, it 


would have been proper to have explained it. 


here, if it had not been more expedient to 
ew it, in {| 
uſe of the furnace, on account of the more eaſy 
reference to the 
of which to their defignet — e dety fm- 
ple means, the whole de 

The ſubject of this o may bs metal 


ne bodies of alt kinds, gag of alt kinds, ful- 


phary biturnens, reſins, and other coticreted 
juices of vegetables, and glue formed of the 
; Weid matter extracted from the. fibrous parts 
of animal ſubſtances by boiling water. 

In many caſes the fuſion of bodies is greatly 
to be promoted by the addition of others, even 
where no combination follows the adrniæture: 


as of borax and fixt alkaline, and ſome other 


falts, to metals. In this cafe, the matter fo 

added, in the intention of facilitating the fu- 
ton, is called a flux: but the fame term is 
alſo applied to thoſe bodies which Promote the 


to the eparation- metas 


g of the conſtruction and 
parts of it; on the appheation 
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HEE ATION. is e 3 

by means of heat, or fire, the more 
e from they volatile arts of "any: compound 

THE (6. {4 

hy 2 are e ſpecies of: calcination; 
which differ in regard to the effect with which 
the fire is ſuffered to operate on the calcined 
matter; as ſometimes the whole of the vola- 
tile parts are expelled by the continuance or 
violence of the heat; while at others, by a 
gentler degree or ſhorter duration, ſome of the 
moſt volatile only are raiſed; and others, 
which, by a greater degree, or prolon gation of 
it, would alſo follow, are retained. Thus in 
the calcination of tin, all the ſulphureous, 
which is the only volatile part of it, is driven 
off; and an earthy calx, no longer changeable f 
by any degree or duration of the heat, is left 
behind. But in the calcination of la pis cala- 
minaris, the erude ſulphur and — alone 
are diſſipated; while the zinc, which likewiſe 
with a greater degree of fire would be all 
driven off, is left with the earthy part. Calci- 
nation may therefore be divided into Perfett, 


or 


+ % 


ble of producing is 


b e varies e 


* the nature of the matter to be 88 


and may, according to the principle on which 


it is performed, be diſtinguiſhed into three 
kinds, calcination by n. incalg Yaence, £ 


and defonation. 


| Calcination by 3 is, Shy the ſub⸗ 5 


ject body, - being kindled, ſupports, with the 
aſſiſtance of the air, the Lov which calcines it: 


as in the inſtance of coals in a culinary fire. 


Vegetables are the only ſubſtances calcined 


for the purpoſes of chemiſtry, which admit 


commodiouily of this method: and when they 
are ſo treated, the operation is by ſome called 
incineration.” The manner of performing: it, is 


only to dry the materials; and, having put 
them in ſuch a ſituation, that the acceſs of tze 


air may be as great as dnn to ſet them on 
fire: but this is aa for ſo many 
cular direc- 


common purpoſes, that more part 
tions are quite ary. 

. _ Calcination by incaleſeence is is, - who the cal- 
N heat is not generated in the body itſelf, 


but imparted to it from ſome external fire, 


The. of performing this; ''OP 


n , which are made ſubjects Wi it; 1 will 
y wo „ P be 


unrnopuer rod. 2 
| . | 


= almoſt as often. as the, different kinds of 
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de exhibited, when we treat of the ſeveral re- 
ſpective proceſſes: only theſe general direc- 
tions may be attended to with advantage. Re- 
gard ſhould be had to che ſubſtance of the 
veſſel uſed to contain the matter: for earths. 
or metals, any fort whatever may be 72 | 
miſcuouſly -uſed: for ſalts of 4 ſu 
the — diſſolved mercury, &c. thoſe alone 
made of earthen ware or glaſs, The regula- 
tion of the degree of fire is-<qually important, 
n reſpect of antimony and lead; after the whole 
is reduced to powder, the heat muſt be kept 
moderate, or a vitrifaction will enſue: in — s 
of iron and co ter may be fuf- 
2 it —— which would 
bring dren: to fuſion :.in the caſe of hartſhorn, 
tin, or the incineration of vegetables, any de- 

gree producible in ſuch furnaces as are  Com- 
monly uſed, may be allowed. © © 

Calcinations of this kind are greatly expe- 

dited by the increaſe of ſurface, which is | 
to the calcined matter; and by the copious 
admiſſion of air through that part of the fur- 
nace wherein it is placed. The fame end is 
alſo anſwered, 1 the ſtructure of the ap- 
paratus admits of it, frequ ſtirring it 
with am i iron ſpatula, ki ſome —— 
This, in the caſe of lead and antimony, is par- 
ticularly neceſſary. Such calcination is much 
facilitated likewiſe by pulveriſation, or diviſion 

into ſmall parts of the bodies of a more Co- 5 
bering texture that are to be calci ed: e 
iy FOR GEE and! 
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| IKTRODUCTION. | 24+ 
ayoidah ly fuſed. in the o 
treatment uſeles. b 
Caleinatian by detonation differs 4 a] "Y 
nation by comb on only in this; that - 
as, in the latter, the aſſiſtancę of the air is re- 
quiſite; in this, that want is ſupplied, by add- 
ing.n nitre 74 the —— which producing a 
intenſe re, renders 
8 much eee «3d in fee 
more effectual. wy 


"The principles, on, the © operation — 
detonation 3 is. Handed, are cxpliined p- 593 
and the manner in which it is generally per- 
formed is as follows. A ſufficient quantity of 
nitre is mixed. with the matter deſtined to the 
—＋ vrhich quantity muſt be determined 
by the proportion of phlogiſton the matter con- 
— and by the degree of perfectneſs required 
in the caleination. A crucible or other veſſel, 
capable of bearing the fire, is then to be heated 
red hot, and the matter gradually thrown into 
it, e ee ſoon follows 
the injection of each quantity; the ceſſation 
of which 3 en is the proper 
limits-of the intervals hich mailto obiond 
till the whole be thrown in; and the - 
conſequently finiſhed. This is the moſt ex 
ditious, and a very efficacious method of perfe A 
calcination z bub is generally attended with a 
conſiderable — matter, * intenſeneſs 
of heat, and vialence . exploſior 
both e £4 its Ae 
greater facility, with 
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212 INTRODUCTION. 
formed, in many caſes balances the loſs; and 
renders it preferable to other methods; and in 
fome preparations, as the crocus metallorum, 
the ſame effect cannot be otherwiſe produced. 
It is n to know, that whenever wie 
is thus uſed, ere remains, after the detona- 
tion, a quantity of fixt alkaline ſalt, which 
was before the baſis of the nitrous falt; and 
being now freed from the acid ſpirit, which 
in burning leaves it, and combines with the 
phlogiſton of the calcined body, reafſumes its 
own nature; or a neutral'falt formed, from this 
and the vitriolic acid, if the body contained 
mineral ſulphur. A proportion of "this falt, in 
ſome preparations, as in the laſt mentioned, 
Joins with the calcined matter; but the reſt in 
that, and the whole in almoſt all other prepa- 
| rations, is to be ſeparated from them by water. 
The water is, in ſuch caſe, to be added warm; 
and, after being well mixed with the calcined 
| matter by ſtirring, i is to be poured off; and freſh 
5 ſucceſſively added, till the whole of 
the falt be extracted. This waſhing, or ablu- 
tion, is generally called edulcoratzon, and is 
uſed likewiſe for the ſeparating ſalts fron | ma- 
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e ATION 5 8 re- 
ducing ſalts to their pro MEL c or 
le form. F 15 


INTRODUCTIO 
In onder 6. underſtand this definition, 
ae 10: eee Sh pro- 

perty o all kinds of ſalts; when they are diſ- 
bolved in ſuch a quantity of water, as is not 
ſufficient to keep them in that ſtate, and pre- 
vent their coaleſcence to form themſelves with 
a ſmall quantity of water into ſimilar figures 
of a peculiar kind, each according to its ſpe- 
cies: and theſe, in ſeveral inſtances, having the 
exact reſemblance of chryſtals, Save Wann 
7 ad their borrowing that name. JJ 
As the nature of ſaturation, and «the. varia 
Gon of the diffolvent power of hot and cold 
water, which are principles on which this ope: 
ration depends, have been before explained, 
in treating of the ſpecific attractions and laws 
of commenſtruation, it is needleſs to repeat the 
fame here, or to be more explicit than to ſay, 
that it is effected by the difference of the quan- 
tities of the ſalts which hot and cold water will 
diſſolve: for a quantity being diſſolved in hot 
water, in order to this end, N than will 
ſaturate i i. when cold, and the ſolution being 
ſet in a cool place, the redundant proportion of 
the ſalts ee itſelf from the water, form- 
ing chryſtalline maſſes, amine to Gow 
Felpogue ſpecific nature. 

The intentional end of cheyſtullisstion i is to 
render the ſalts pure, and. diſtinguiſhable; as 

well by e them from en e 
givipg their proper form, as by 
eating 1 kind 2 other, with which 
they may happen to be mixed. This it effec- 
. = Bs 3 5 tuates 


2123. 1 1 RO DUO 0 N.. : 
tuates completely, if well executed; and it is 
 aneended with this particular advantage, that 
in the chryſtalline ſtate, the ſpecies of any ſalt 
may certainly be ben en gc moſt conn 


by the'appearanice only." 
The manner of porforminiy-this operation 


is, to make a ſaturate ſolution bf the ſalts in 
boiling water; tr # by adding them, if dry, 
to the water, or W redundant 

water, if they were belere-didoived x and then 
putting the ſolution into a proper veſſel; and 
ſuffering it to ſtand at reſt in a cool place, till 
the chryſtals are formed. This e 
requires ſome days : but it is erfe in 4 
ſorter or longer time, according tothe degree 
of heat or cold of the — When con- 
vehience admits of it, it is, nevertheleſs, always 
beſt, not to be too haſty in exking dne W 
chryſtals; for there will be ſomè continuance 
of their increaſe for h confiderable length of 
time; and the quantity, therefore, obtained by 
bach operation pr nably greater. When 
the full quantity of ehryſtals is formed; the 
remaining ſolution (called'i in this caſe the 9. 
thers) is to be poured e 
chryſtals retain muſt de drained from them: 
which may be beſt done by putting them into 
an carthen cullender, on 4 ſheet of filtering 
* Aſter they are thus feed from all the 
Avid, which will Grain from them, they muſt 
=. ſpread an à clean board; ot table, to dry: 
but e eee de ue that en or 
or 


off; and what the . 
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for the lighteſt circumſt⸗ af hoc Kipd 
deprave 1 their colour. 

The chryſtals being thus LEE out, the n mo- 
thers- — be again evaporated, or dry falts 
may be added to; them whilk boiling, till a 
Gaturation of the = ſolution be again hon bit 
and on their being treated as before, a ſecond 
uantity of chryltals will be obtained. By the 
ame method repeated, nearly e of 
e ſalts contained in any quantity of ſoluti 
may be converted into ch ls; and the ſ 
remainder may be recovered i in a d ſtate by 

evaporation, +} 7 
-- This.is all which is neceſſary hen the falts 


ee pure: but 2 are mixt with any hete- 
n it is requi- 


Eiteation ſhould be uſed : the manner of w. 1 a 
2 ſhewn under its proper head. 

1 „Wben! it is neceſſary to to filter fintion of 1 — * 
21 us, — ſuch other ſalts as water 
will. diſſolve in 4 arge proportion, it is proper 
that the quantity of Ela thould be conſiderably 
leſs than the whole of what the boiling water 
would diſſolye. For if the ſolution be laturate 
When it! is filtered, the ſalts are apt, as it .cogls 


in the filter, to ſhoot there and choak it, in 
ſuch a manner as. is extremely troubleſome : 5 


Which is Durely avoided when the quantity of 
Water is increaſed to the proper degree; in 
ch there is no other i I e than the 
trouble of making a ſubſequent ——— of 


d of the. nid. Eren 2 
2 1 | "In 
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In the chryſtallization of ſalts, which are 
ee ſoluble in water, and conſeq | 
ſhoot very ſoon, as in the caſe of volatile alka- 
line ſalts, it will greatly promote the obtain- 
ing fair and diſtinct chryſtals, to put ſpirit of 
wine, 'in ſmall quantities, from time to time, 
into the ſolution : which attrafting the water 
with greater power than the falts, and render- 
ing it neutral to them, occaſions their qu 

it, and ſhooting: But this is not practicable in 
the caſe of fixt alkaline falts, which have a 
ſuperior attraction, with reſpect to water, to 
the ſpirit, and therefore diſpoſſeſſing it, when 
added ſo as to make a faturate ſolution, cauſes 
* ſeparation of them: the ſpirit, in conſe- 
quence of its leſſer ſpecific gravity, floating in 
a difunguithable manner on the ſurface of the | 
ſolution. © 


In chryſtallizing larger quantities of Ges 
kinds 1 850 Nicks ok aſt 
veſſels, on which the ſalts formed are taken 
| out in a more perfect figure, and with leſs 
trouble, than when they adhere in thicker con- 
eretions to the ſides and bottom of the veſſels. 
I There is no See form neceſſary for the 
veſſels, which are employed i in chryſtal chryſtallization; 
provided thoſe, in which the ſolution is ſet to 
ſhoot, be fuch as Ng ib Sen of the 
chryſtals being taken out. But it is very 3 2 
per to have regard to the ſubſtance of Which 
they are made, as well in reſpect of thoſe 
uſed for making the ſolution, or evaporation, 
3 thoſe 1 in which the ſolution is put, in order 


to 


ually put croſs the 


IN THO DiU CPF ON: ae 7 


to its forming the chryſtals: otherwiſe a corro- 
ion of the veſſel, and conſequent depravation 

of the ſalts, or an unneceffaty waſte of them 
will frequently happen. For Glauber's ſalts, 


vitriolate tartar, ſea ſalt, nitre, and green vis _ 


triol, provided they contain no redundant acid, 
veſſels of iron may be uſed for their ſolution; in 
default of other conveniencies: but the chryſtal- 


lization'ſhould be made in glaſs receivers, with 


wide necks; wood being liable to give a brown 
hue to the falts. But ſal ammoniacus, rege 
nerate tartar,” and ſalts of metals, require to be 
diſſolved in glaſs, as not enduring even iron: 
and in experiments, where the quantity is ge- 
nerally ſmall, a Florence wine-ſlaik will Per- 
form the office. extremely well. Copper veſ- 
els ſhould be always rejected: but earthen ones 
may, in default of others, be uſed for. | 


purpoſes ; eſpecially where. the waſte of he 
faltis of noconſequence: though a waſte always 


follows their'uſe, in conſequence of their im 


bibing the ſolution, . and ſuffering: an exhala- 
tion of it on their-exterior ſurface; where ſalts 


are found in 2 quantity proportionable to the 
heat; or the time which bee is N 
OI! in mm . e "13 
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218 INTRODUCTION: n 
but without the fuſion of ſuch bodies, with the 
fumes or vapour of other bodies raiſed by heat, 
JN property ĩneloſing both the wi ras "i 
The principles of this operation, has been 


caſe, e no 
rules can be given with regard to it. 
following cautions are, meter, proper ” 
he obſerved in all i 
Firſt, that e ee ©o pr age wo 
fanes from the body intended to afford them; 
and yet, at the fame time, not ſo great, as to 
melt that which is to receive them, till the ope- 
ration be over.: for, otherwiſe, ahe end will be | 
| Intirely fruſtrated. There is, indeed, an in- 
| ſtance, Where, at the end of the operation, it 
is proper the cemented body ſhould run into 
funion: which is that of braſs,-in the cementa- 


lapis calaminaris, for 
IT ſhall. be ſo inlarged, by 
n of it into ſmall maſſes, either by 

ulation ot che fabrication oſ it into plates 

or little bars; that the fumes may penetrate 

through the whole ſubſtance, within a mode- = 
rate — of time. Laſtly, that the cemented 
matter may be ſo placed in the veſſel, with re- 
gard to the ſubſtance which emits the fumes, 
that they may have free acceſs to it: on my 
unt it vr proper, that thie matter to 


cemented dead be uppermoſt; or at beg 
iI 


* 
. * 
. 


W 


_, InTRODVETION. or 
| that they ould be mit together, 8 
== IT 3 
| ">. yeh 
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CORIFICATION: þ ti beser 
10 other metallic bodies to a Calcebous or vi- 
treous ſtate, through heat, afſiſted in moſt 
caſes by the addition of lead, in order 2 
from gold andfilyer, © 
CurgIiLAT Ton is the ſepara ting gold or 
five from other metallic ts: rage! with which 
they" may be combined,” by the *vitrifaRtive 
power of lead, and the abſorbent action of a 
aug veſſel; into which the gold of filyer 
ng put, together with the ad hen ett be 
; whe be by calcinatio! and a 41 
| adminiſtered; For N 


chrough, er bring imo the pores of 
the veſſel, will. "Fo the f d or fllver in a 
meltec d maibon the inner fur! ace of the bottom 
2 * . NOCHE ITY with whi en 
e rfc | 
yell as the moſt 'expe ient kind of furnace 
hitherto invented for it, Have been deſcribed 
in keg Fa 55 inſtruments (ſee aſſaying 

upels, p:102; teſts, p.110; 


— muffles, 
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220 INTRODUCTTITON. 

| muffles, p 115ß) : and, as the mixture of the 

matter, which makes the ſubject of the opera - 
tion, with the lead, &c. and the other prepara- 
tions of it, are different with relation to every 
different ſubject, nd therefore are the proper 
object of directions in particular experiments 
only, it remains ſolely here to give ſome gene- 
ral inſtructions relating to the Wr mas and 
ps. ry of the fire. 
the furnace to be prepared ready 
to rl naw e cupels or teſts, 
— e 4 an 48, and Fog —4 

sand te arged with their proper con- 

2 according IC method below | 

ſeribed, in the reſpective experiments to 
theſe operations are ſubſequent, the | 
ing, with reſpeQ to che condüdt of the fre, 
| „ a ages - 8. 3 
The moſt proper fewel, 
| 13 is — 1 e x purpoſes _ | 

(clpecially of beech en into pieces of an 
inch in bulk; with which the muffle muſt de 
totally covered the thickneſs of ſome inches. 
Larger pieces of charcoal are rejected: for be- 
ing too big to ſlide down into the nartow ſpaces 
left between the ſides of the muffſe and 
of the furnace, they cannot be accommodated 
to the ſurface of the muffe, ſo as to ſurround it 
on all ſides in a due manner; ſince by ſuch means 
the fewel, that is to ſupport the fire; would lie 
hollow in ſome places, and prevent it from 
being either ſo intenſe, or equal as it ought 
to "OR" But if, on the other hand, ſmaller 


pieces 


\ 
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pivces of charcoal are made' uſe of; a 
part of them will immediately fall down 
through the grate into the aſh-hole, or from 
the ſmallneſs of their particles, being too ſud- 
denly reduced to aſhes, will accumulate, and, 
choaking up the grate, will either intirely pre- 
vent the neceflary draught of ar, or conſider- 
ably obſtruct t. | 
The moſt exact regulation of the degree of 
Do being required in the performance of theſe 
ions, the following directions muſt be 
carefully obſerved. | 
The furnace being filled with fe! 1 
lighted, if the door of the aſh-hole be left 
ae open, and the ſliding valves of the 
upper door be then drawn towards one another 
ſo as to meet, the fire will burn more ſtrongly: 
and if afterwards the higher chimney be fit- 
ted to the tube, riſing from the cover placed 
on the top of the furnace, the fire will grow 
yet more forcible. | 
But if, whilſt the furnace be in this late; 
the up door be opened, and the trough p ro- 
vided foe that ug applied to it, and filled i 
with burning coal, the fire will grow more in- 
tenſe. There is ſeldom, however, occaſion to 
make uſe of this expedient, unleſs at firſt, 
whilſt the fire is lighting inthe furnace; and to 
avoid waiting ſome hours, till a ſufficient de- 
gree of hrs can otherwiſe be obtained. Some- 
times alſo, when the weather is hot and moiſt; 
and the air in ſuch a ſtate, as not rightly to 
rally the fire to the — required; or * 
-" > 
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3 . ez a W frogs fire 


I el ge the manner df 
creaſing the heat, the means af decreaſing it 
N e for if the burning coals 
be taken out of the troi and the 1 
door ſhut, the heat wi abate and it will 
become ſtill leſs, if the chimney be taken 
from the top of the furnace. If then the upper 
door be ſhut, with the valve having the ob- 
long narcow flit in it, the heat will diminiſh a 
little more; and. ſomething more ſtill, if the 
ather valve, rang the. ſemi· circular perfora- 

tion through it, (which is ſomething larger than 
the laſt mentioned flit) be drawn bebo the 
door. The heat will be further depreſſed, when 
the chimney placed on the cover is taken off, 
and the door of the aſh-hole partly or quite 
ſhut up; as the draught of ar, neceſſary to 
| blow up the fire, will, by this 2 be to- 
tally ſtopt. But if after this, the upper door be 
intirely opened, and the cold air ſui Ae 
in, whatever is placed in the muffle will be 
cooled to a. greater ee than is required in 
any operation; even the boiling of lead may 
thus be totally ſt II Horn the operation | 
the fire grows w or unequal in its action on 
any particular part of the muffle, it is 2 proof 
that the coals have begun to lie hollow in ſome. 
places between the ſides. of the furnace and the 
muffle. An! iron poker muſt therefore he ther 
introduced through the penforation,. in the 
9 | e upper 
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in a due and equal manner. my 80 
f at a tine it be difcovered, a de 
of the ud 2 acquires a ftronger degree of heat 
than the et; one of the ſquare ſtoppels, de- 


ſcribed'p. 120, if thought requiſite, may be ap- 


plied to the fide that appears to be overh 
| Which will immediately 85 a reduion.of 


: the heat. e n 
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jeneral rule, that every fi hy 

thorou 13. _ from wer ace 


SET * 
N 
* be li Hted. - 
« : . 4 

! 2 2 & 2 * 5 5 . s 4. 8 > 
: 5 | C . 

#3 7 8 & 

F "ES * 


ser N. xvi. - 55 


Of fermentation. Mg: 2nd aol 
"ERMENTATION is the effecting 


that change in certain vegetable juices 
(of the nature of ſugar), to which they have 


vinous or inflam- 


a natural tendency, "whereby 
mable ſpirits are produce 
| riation of the treatment, vinegar. 


The principles of | fermentation have wa : 
befor explained, p. 67: and, confidered as 


ration, it may be thus performed. 


e ſubſtances to be fermented, being firſt 


bruiſed, are to be infuſed in water, to which 


ſtirred, ta make them glide down, and burn | 


Aa * — —— 5 —— —— 
% . * NT 4 
— — D—ů —„- 
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ced; and, by ſome va- 


A quantity of eſt,” ſufficient to excite a fer- 
ant,” GL ae and the mixture kept 
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at reſt, in a proper veſſel, to which the air 
may have acceſs, but not too copiouſly, till, 
from the abatement of the efferveſcence and 
froth, it appear, that the fermentation is com- 
pleted: at which time the viſcid matter ſhould 


either be put into another proper veſſel, and 


cloſed up — the air, or committed to diſtil- 
lation, if defigned for that purpoſe. A mode- 
rate warmth greatly promotes fermentation, 
where diſpatch is required. There are no o- 
ther general rules, or cautions neceſſary, in re- 

to this operation conſidered experimen- 
tally ; but that the fermenting matter ſhould 
be ſo carefully obſerved as to be taken at the 
due . and that the yeſt On ng 

ble of imparting an improper vour to 
the diſtilled Me = which may, otherwiſe, 
very eaſily happen, when it is procure from 
the R—_ 
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ey ARTHS ar ihoſs rg „ ſolid, 
$9 and fix? bodies, which being o amors 
paſſive . than the other ele- 
ments of com 2 ſubſtances, af 
eh as it were, the bafts, or foundation, to 
moſt of the compoſitions, of which | natural 
bodies, nat elementary, are formed. 
Ihe generical characters or marks of ſpe⸗ 
2 by which carths may in their fimple' 
ſtate be e from all other bodies, are, 
_ tobe . "further analyzatlon or. d cumbo- 
on; fo be in 425 in water, and infufible in 
Fr 1 75 e n 
In gree of U ; fo 
. M texture, or, at ml, 10 have only 
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226 4 . Dreegmamers AND) 77 -- 
a e tenacity, as "0 
2. — N- 7 taken collectively, 
ive the true ſpecifi ee e as no other 
3 be found, in which the ſame com- 
bination r rr FN ſubſiſts. e 
* from 


als: in being — they y differ from 
all 8 animal, and e 8 ; 
and | Es res te s mi 


* texture, or fn ger 
cobefion, they di 4 
kinds of. 3 „ 

Some of the bell a this ſubject, 5 
amongſt whom are Bocthagye, and the i ingeni- 
ous Cramer, who followed him. in this 
cular, have confounded earths and hag 


gether :. treating the folk 8p, Ur og 


Nt: conſider des in 2 
anke as, Fat ta on of de 
which they place! in this | Claſs, (being lacht a. 
merited, and of an'elemetitary nature not ad- 
mitting any further decompoſſtion or analyſſs), 
ought-to make a_ diſtin genus from flones, 
will appear. clearly evident; when it is verfrark. 
ed that ſtones are compound ſubſtantes, o. 
which earths ate only in part the conftitürmts; 
and vary therefore moſt eſſentially Tae Ee) 
in N ſimple ſtate. For, befi es the ar 
foundation of the diſtinQion of Lie” which” 


fr the 00 verlal and ne. 
_ om e an unit bs 


w 


Will be key: to be adi at a 
betwixt all thoſe ſeveral bodies, 1 


| ha WE? be uünderſtood to: mean, 44 af 


| Onzyievarions' o Fairns, B89 
ceſſary elemefit (in part only nevertheleſs) of 
the other, ſtones deviate, in almoſt every pur- 
ticular,” from the proper generical charaCtery of 
eafths: as they are in ſome inſtances combuC- 
tible; in others" volatile, as to part of what 
conſtitutes them; in others, ſubject to be ata. 
lyzed or decompounded; and in all, of a more 
tenacious and cohering texture than proper 


elementary earths. - Theſe two kinds of bodies, 
fonts and earths, ought, therefore, to be dftih> 


guiſhed, as of Lifton s enera i andthe _ X 
of this EE will | e more a e 
we come to appl pl and in ib rin 
them as the © 2 43 Since fl ict 


in the particulars in which 1 have made e 1485 
nerical identity reſide, I have called earth ex- 
cluſively of all others, as reduce the effectual 
bperations of which they can be the ſubjes, 
td very ſmall number, and fimple m 
whereas, when ſtones are made à part of ne 
enus, other operations, inſtituted with inten- 
tions wholly different, and of a more complet 
kind, become neceſſity ; ayd'c that uni- 


Gare and copheBtion which atten ; the office 


$4 * þ. 


III i oak element ve 


* 


a correſpond the 1 pecihcation aboye giv- 


en: and TS be made to declate 


dere; that I intend nochiug by the term, when 
Füge ir Bet W T have explained; with re: 
Qz - wa 
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-gardito its meaning: and that, 61 be 
 fimated, I have not the leaſt alluſion or refe- 
rence to the ſenſe of the word, as applied by 
Becher and Stahl. For they, with moſt of the 
later writers who have followed their notions on 
theſe matters, have made the word earth, ſig- 
certain imagin elemen rinciples, 
: mY in eee they hs Fl the 
terre prime, fſecunde, and tertiæ; the exiſtence 
of which, according to the account they have 
given of their natural properties, and combina- 
Lions, in order to the production of all other bo- 
dies, is not to be, even ſpeciouſly, deduced from 
any ſatisfactory experiments, or obſervations on 
them. Leaving, therefore, all ſuch vain and 
empty hypotheſes, I ſhall proceed to examine 
into the nature of earths, as meaning a genus 
of bodies diſtinguiſhable, from all others, by 
thoſe properties and qualities, which may be 
the ſubject of experimental examination ; and 
therefore to be duly aſcertained, and "RY 
comprehended. | 
© Some earths, as well as ſtones, being con- 
vertible to AN by the heat of a culinary fire 
without addition: while others reſiſt ſuch hear, 
and remain unvitrified, though ſubjected to it 
for any length of time: they have therefore 
been diſtinguiſhed by writers into two gene- 
la, on this principle, under the names, of vi- 
treſcent and apyrous. But moſt earths being 
vitrifiable in the foci . of very large burning 
glaſſes, or in leſſer. degrees of boar | by means 
5 certain additions, 1 appears from clear in- 
| — duction, 


 OngERyATIONS on EAR TAS. 229 
duction, on the experimental examination of 
them by theſe means, that they do not differ ab- 

ſolutely from each other with reſpect to this qua- 
litys but only vary confiderablyin the degree in 
which they poſſeſs it: for intermediate ſpecies 
may be found, in a graduated ſeries, from the 
moſt vitrifiable to the leaſt. There does not 
conſequently ariſe, from this variation, ſuch a 
difference of nature, as can afford a juſt ground 
for generical diviſion: fince no diſcriminable 
limits or bounds can be ſet betwixt the ſeveral 
ſpecies in ſuch manner, as to point out that 
egree of difference which muſt conſtitute 
them, in this view, of one genus rather than the 
other: and conſequently all the marks and 
characters of ſuch diſtinction are wanting, with 
regard to thoſe which poſſeſs this quality in a 
mean tion to the extremes. So that the 
yariation 1s of ſuch a * as — more 
>roperly the diſtinction of ſpecies than of ge- 
. ought rather, if at all adopted, eo baths 
foundation of adiſtribution into ſeveral ſubgene- 
ra; the diſpoſition to vitrify, meaſured by the de- 
grees of heat, as commonly diſtinguiſhed in 
practice, being made the principle of their di- 
viſion in the reſpective claſſe. 
It ſeems, therefore, much more fit, as their 
relations to each other, in a ſimple ſtate, are 
much leſs conſiderable, than thoſe reſpecting 
the bodies that may be formed of them in 
combination with other ſubſtances, to diſtin- 
guiſh earths into genera, according to the na- 
ture of the compounds, to the formation of 


£ p 1 .. 17 
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hea th they may contribute; fine dens marks 
of ſpecification will acgrug,” on this principle, 
| betwixt the t ſo conſtituted; as well as 
2 proper and peculiar co· relation 66 the ſpe- 
San in Shoe of- each of the genera, _ 
Se of more than one kind. 
| urſuantly to this method, e may be 
divided into three genera. The firſt is * 
kind, which, by the vital powers of animal and 
vegetable ſyſtems, is capable, when combined 
with. other ſubſtances, of forming the organ- 
ized parts of animals and vegetables; and 
which, therefore, I ſhall. take the liberty 2 dall. 
the ORGANICAL BARTH. The ſecond con- 
Fo of thoſe, which, when combinedwith phlo- 
giſton, are capable of forming metallic bodies; 
which 1 ſhall conſequently call the aETAL- 
Lic EARTHS: and of this kind, there are, moſt 
Probably, as many ſpecies as there are diſtinct 
metallic bodies. The third includes all thoſe 
which are capable of forming ſtones, but not of 
becoming the proper part of either animal, ve- 
getable, or metallic bodies; and which I ſhall 
therefore call the LAPIDACEOUs EAx THS; 
and of theſe alſo, there are a variety of ſpecies; 
but not ſo many, as have been enumerated of 
ſtones themſelves; becauſe they are frequently 
r cohering maſſes of the ſimpler ſpecies. 
|  organical ark, or that n affords 
the 1 baſis to all animal and yegetable ſubſtances, 
is of one kind only. It reſembles the lapida- 
ceous in their white colour, and 1 in their other 
general qualities: but it is more reducible to 
A pure es with regard. fo Phlogiſton, _ | 
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moſt of that genus: as appears by its refuſing 
to combine with acids; b its refractory d 
Poſition, when pure, with en 20 Wes 
tion: qualities not found in earths, while here 
is the preſence of phlogiſton. This earth is 
where in a collected ſtate, but in 
the organized parts or fluids of animal or 
table ſubſtances: from whence it can be ſepa- 
rated, ſo as to be reduced to a ſimple ſtate, only * 
by putrefaction; or incineration, that is, in other 
words, by 8 through aa as en- a 


plained p. 57 

eral metallic earths are the baſis w 
: Me the ſeveral metallic bodies, and they may 
byanalogy, be reaſonably concluded to be ec 
in number to all the ſpecies of thera" ht 
they can, however, be obtained, in a ſepa- 


rate ſtate, only from four of the metals, cop- 


per, iron, tin, and lead; and from three of 
the ſemi- metals — zinc, and biſmuth; 
gold, ſilver, mercury, and platina, reſiſting all 
the effects oF art Nittiovto meds 6 anal them: 
and arſenic not having um — — | 
ded, as to eee le 
N be ſo 5 od al phlopiſton, as to loſo 
1 yet it does not then acC- 
any of thoſe which are peculiarto carths * 
but rather affords' the a of a ſaline 
nature. The metallic earths vary greatly in their 
colour; for thoſe of antimony, 15 20 and biſmuth, 
are always rendered white by a long or more 
ct calcination; but thoſe of copper, iron, 


Lewy lead, purple; though, in their progreſſion 
. Te Q4 | 


LO 
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to that * they firſt. aſſume a red colo 
The earths, or, as they may in this ſtate be 
called, the calges of metals, Ae vitrifiable 1 in 
very various degrees of . thoſe of tin, an- 
timony, and biſmuth, are very 8 
thoſe of copper, and ion, of a more yielding 
diſpoſition: and that of lead er prone 
to 8 vitrifactive change. 
+ Metallic earths arg not only. inſoluble. 3 in 
water, but refuſe alſo to combine. with the 
mineral acids: thaugh with vinegar, in which 
the phlogiſton wanting to their union with acids 
is found, thaſe of e, iron, nag! lead, 
wilt commenſtruate. „ e 

Theſe | earths are all, ax except. Zinc. and bil 
3 be when raiſed by fublimation,. capable, | 
as well by means of art, as the ſecret opera- 
tions of nature, of being formed into the re- 
ſpective metallic bodies by combination with 
Caine. in a due ſtate; that is fo fixed, as 
to abide the heat naceſſary for preparing - 
metals to receive it; and yet not under the 
controll of the vitriolic acid, as when com- 
bined in a larger proportion: for, being then 
converted into brimſtanę or mineral ſulphur, 
it loſes its power of reſtoring metals to their 
perfect or malleable ſtate. This operation of 
reſtoring the metallic ſtate to earth capable, of 
_ aſſuming it, is called REPUCTIAN :, and-is of a 
very great canſequence in > Me metallurgic 
a: 

The apidaceous earibs are of a yet greater 
multiplicity of kinds; Uſing likewiſe meh 

rom 


/ 
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N 8 each other in their properties. They are 
divided into ſubgenera, under che "titles. of 
'VITRESCENT), CALCARIOVS,, and APYROUS 
of each of which a variety of ſpecies are found. 
The vitreſcent (A Cones earths are, ſuch, as, 


bei urge | by heat, will become glaſs with» 
0 per- addition of any other ſubſtance: 
9 — greater degree of heat, is r 


to that end in the caſe of ſome, than others: ; 
although it is to be underſtood, that this effect 


is producible, with reſpect to 


all, by the power 
as a fire. 


The ring eke ſpecies ofthisgen us of carths 
thoſe 


which. are the baſis of flints, of the fu 


— and of river pebbles; clays, potier s 
earths, boles, and terræ ſigillatæ of every 
kind: and, in a more dubious light, the baſis 


of the ſchiſtus, with thoſe of its po Ah the 
 erdefia tegularis, and black chalk, But with regard 
to the three laſt, not being obtainable in the 

abſolute ſtate of an earth, but being ſtones, and 
| of a ſoft ſcaly texture, and not to 1 changed 


by calcination as thoſe of the flint kind, it is 


not evident that the vitreſcent quality does re- 


fide. in the ſimple earth, as it may poſſibly lie 
in the additional ſubſtance to which * o | 


their ſtony texture. 

Calcarious egrths are thoſe, which. are the 
baſis of ſeveral kinds of ſtones, that, by a due 
ealejnations, are converted into lime: of the 


icular nature of which ſubſtance, we ſhall 
Rave occaſion to conſider. more minutely be- 


Jow.. It is not evident from experiment, er 
ere 


4 4 
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dare more than one kind of this . for, 
as it may, in uence of the diverſity of 
the 'nature of the ſubſtances combined with it, 
form ſtones of different properties, though it 
be of one ſimilar nature in its 'fimple ſtate; ſo 
the ſubſtances combined with it, in ſome kinds 
of them, may not be ſeparated equally from it 
by calcination ;- but may remain; and occaſion 
ſome variation 15 the earth, even after the cal- 
cination. The ſtones, of which this earth is 
the baſis, are ſpar, "marble, and lime- fone, 
commonly ſo called; of which there are a 
great variety of each. The ffalackites is alſo 
numbered among the calcarious ſtones: and 
will indeed produce light by caleination; but 
though this ſubſtance has the appearance of 
ſtone, it is of another nature: as it is evi- 
dent from the manner in which it concretes in 
flow ftreams, and droppings of water on the 
ſurface of other bodies, that it is ſoluble in water; 
- and therefore rather of a ſaline than . 
: ceous formation. 
I The ſtones of the 7 kind have « peut 
1 & ſuffering themſelves to be reduced 
of earth by the action of a mode 
rate heat. For, dent expoſed to the degree 
which will make water boil, they fall to pow- 
der gradually, with a ſmall er tion, re- 


ſembling that of ſea-falt, but leſs briſk. This. 
powder, being mixed with water, forms a 
paſte of a texture fomewhat ſaponaceous or 
cobering, though leſs ſo than the argillaceous 
l 9 into a W 
fate 
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rately tenacious, but brittle. Of dis be k 
ſtones, however, there is one kind that has 
very peculiar qualities; which render it of con- 


fiderable uſe, applied to ſeveral coconemical 
_— This ſpecies is diſtinguiſhed by the 
| of Paris ſſone; but more 


eee by that of * (chou erro- 
e . the original and eee the 


word alabaſtra, being marble of pure white- 
neſs). This ſtone is extremely white, of mo- 
derate hardneſs, - and, being broken, has a 
glittering grain, reſembling in ſome manner 
that of common refined ſugar. If it be ex- 


poſed to the degree of heat, which will make 


| water boil, like the other ſpars it falls to 


der with alowcrackling noiſe; but potter 


attracts water with great greedineſs ; ; and 
when ſo large A egen is added to it, as ren · 
ders the mixt maſs almoſt of a fluid conſiſtence, 


it nevertheleſs ſoon concretes again; and, in 


a ſhort time, forms, retaining "the moſt con- 
ſiderable part of the water, a ala pidaceous ſub- 
ſtance nearly-equal to the ſofter kinds of ſtones 
in hardneſs. But on being again ſubjected to 
the ſame degree of heat, it ſuffers the ſame 
change into a pulverine ſtate, ag the water ext 
hales: and, being thus changed eg ras 
will concrete with a freſh quantity of wa- 
ter: and the ſame 
ed ſeveral times with a ſimilar e 


not- without a diminution, each Gee: of the 


degree of hardneſs of the conereted mals ;' 
and the as of water the powder will 


as 


The 


operation may be repeat - 
; though 
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The apyrous: earths are, ſuch as are not ſo 
changed by force of heat, as either to vitrify, 
or be converted to lime; but retain their ori- 
| —— or become hard ſtones under any 
degree producible by culinary fire. The ſubge- 
nera of this ſpecies are, chalk ;—the margæ, of 
which many, though claſſed under this title, 
are in fact only impure _ _ others being 
ly diſtinguiſhable from them, by being. 

vv pn be conſiſtence when dug ol | the 
| earth, but falling into powder on being ex- 
ſed to the air;—tr:poly;—creta cimoha, or 
 Spaniſh-chalk;—mica;—and the earth, which 
is the baſis of eee ones, as the 
Aſbeſtus, amanthus, lapis ſerpentinus, lapida- 
| _ alumen _— (for there is ee 
kind of ſubſtance fo called, which is the. vi- 
triolum ſtalacticum, ) talc, and molybdena, or 
black-lead. Of theſe the aſbeſtus, amianthus, 
alumen plumoſum, tripoly, Spaniſh-chalk, and 
lapis ſerpentinus, grow harder with great heat; 
ſome of them even to the degree of ſtriking fire 
with ſteel: the talc, black-lead, and mica, 
grow ſofter and more friable ; and the chalk, 
margæ, and mica, retain their texture. Such 
of the apyrous ſtones, as thus grow hard with 
heat, may be properly diſtinguiſhed from the 
others, which grow ſofter, or are unchange- 
able, as forming a ſubgenus, by the name of in- 
dureſcent : this variation in their nature properly 
conſtituting them of a different kind in an ex- 
perimental view, 1 | 


Earth 
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Euthe i in general may be the ſubject of ex- 


perimental chemiſtry, in relation to their re-ſe- 
paration from the other ſubſtances with which 


they are combined in the various compound 


bodies, where they make the baſis; in relation 
to their vitreſcent and refractory nature ;—in 


relation to tlie change of their texture and co- 
lour; — and in relation to the compounds they 
are capable of forming. But as the diſpoſition 
of the bodies of each different genus, and even 
of the different ſpecies of the ſame genus, great- 
I/ vary, the means of effecting theſe ſeyeral 
ends are various, with reſpect to 


41 * * 


ſubjects. | = 
5 The artificial means of abe earths 


from other ſubſtances, ſo as to obtain them in 


2 pure ſtate, are, by calcination, and incinera- 


tion: the means of exploring their vitreſcent 


or reffactory nature, are by ſubjecting them to 
the proper degree of heat in veſſels ca 3 DE 
reſiſting the tranſuding quality of pb 

means of producing a change in their _ 
or colour, without 5 are by calcina- 


tion: and the means of formin 2 com- 
pounds from them, are, in the caſe of thoſe of 
a ſaline nature, by commenſtruation with che 
acid ſpirits; and, in the caſe of metallic ban 


1 reduction N oy Alton. = 
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Stporation of the or ganical earth from 
and vegetable ſubſtances by i inci neration, . CL 
akk any animal or vegetable ſub- 
Tas - ſtance, and burn It in an open! fire, 
5 the aſhes appear perfectly white. If the 
operation be performed on che parts of ve- 
getables, let the aſhes be then put inte 
boiling water: and being well ſtirred, let 
the mixture be ſuffered to ſtand at reſt till 
the earth be wholly ſubſided, and the fluid 
berome clear. Pour off then as much ef 
the fluid as can be ſo ſeparated; and, having 
added a freſh quantity of water, ſtir te 
earth about in it as before; and, after its 
funding again, pour off this water as the 
firſt. Repeat che fame à third or fourth 
time; and then put the earth into a filter, 
in which a linnen cloth is laid over the pa- 
per; and let the water drain from it till it 
become of a ſtiff conſiſtence: when the ex- 
KABO | ſiccation 


DI 
C9 l 
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If the caleined parts 'of animals be the 
ſubject, this ablution i 18 unneceſſary: as no 


ſalts will be produced in them, that will te- i 


main with the earth. 5 
OssERVAT 4 

ne Ab will be thus freed, as far as Mey 
be by any means of art, from all other bodies, 


by. the ts re it undergoes in the incinera- 
tion; and from the Hxiviate falt which is pro- 


I 4 2 * 


duced, if the ſubject be from the ur 12 ve. 


getables, by the Autun or 
This o — is ſeldom arm gd on vege⸗ 
table ubſances for the fake of the earth: which 
1s rarely uſed but for the making cupels and 
teſts, or ſome ſuch extraordinary” purpoſes ; 
but frequently for the fake of the lixiviate ſalt; 
which. cam only be ori produced hy the 
incineration of the proper part of vegetables. _ 
It is, however, more frequently performed on 
the parts of animals, with a view to the ob- 
ng this earth pure; 1 in medicine it is 
practiſed on the hoxns of 


. 


was erroneouſly ſu ed to have virtues pecus 
liar, payer Kant the earth obtained from 


parts of other animals, or the other parts of 


the ſame. This earth is likewiſe age under | | 


the name of calcined hartſhorn, © for cleaning 
fitver, and'fome other paraflel purpo 
tifans: but the earth obtained eee kinds 


9 * 
4 2 
# : 
» 
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| iecation- or drying may be completed, | by 
a ing it on a board or chalk-ſtone. : 


or producing tbe calcined hartſhorn, which 


bps 


: 
x 
F 
j 
; 
+ 
3 
_ 
1 
1 
: 
0 
1 
| 
q 
7 
' 
: 
F 
| 
| 
E 


» 
4 
Y 
o 
» 
\ 
+ 
o 
* 


4. 


3 


x —— — ny "rr; der wr - 
, # 


ally into it, by about a ſpoonfi 


proc 


240 © ExpsRIMENTS: Aub 


of Fl or from bones, is now. ue ſub⸗ 
ſtituted for that of ſtags- horn, and is, when bogs 


are perfectly calcined, the ſame, . 
85 Faw ee II. 

Separati on of metallic earths from perfet me 
tallic bodies, by detonation, , br calcination 
Vith the addition i nitre; FAY Ines in in the 

YH „ L 

Take filings of tin: and mix ml with 
twice their weight of refined nitre or falt- 
petre: and, having placed a large crucible 
in a ſtrong fire, throw the mixture, gradu- 
ul each time _ 
allowing proper intervals for the exploſive 
burning, that will enſue, to ceaſe before a 
freſh quantity be added. When the whole 


zs thus put into the crucible, ſtir the matter 


well together, by a. Piece of tobacco-pipe, 
held by proper tongs; and then take it out of 
the fire, and pour it into hot water: where, 
fter remaining ſome time, and being well 


ſtirred about, it- will grow ſoft. . Let the 
earth then ſubſide; and having ara of 


the firſt water, add a freſh quantity, and 
oceed to perfect the ablution, and 0 
cate, the matter, according to the manner 


directed — in Experiment I. 
| On58R- 
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e mecha, ede ebe in a fimi⸗ 


1 manner, from the other metallic bodies, 
that admit of being analyzed, except lead: and 


they will be the ſame as thoſe calcined without 
nitre: except that they will be more perfectly 
freed from phlogiſton; and thoſe which are 
of that colour will have a purer whiteneſs: 

which account this method of operation is bu 


ferable to the other, for procuring the calx' of 


tin, when wanted for forming 'white enamel. 
It is alſo a more expedite method of producing 
he of the other calces of the metallic-bodies, 
lead; which cannot ſuſtain the heat, 
cedin the detonation, without being con- 
verted i into glaſs along with the lixiviate falt of 
te nitre, which is left after the phlogiſton has 
og the acid ſpirit from it. 
This operation is practiſed for LS 
purpoſes on antimony, and the calx ſo formed 


0 2 called diaphoretic antimony, or bezoar mineral, 
according to a variation in the manner of the 


proceſs ; which produces, nevertheleſs, the 


lame ſubſtance; being in either only the pure 


calx or earth of antimony. The ſole or principal 


matter of the famous fever powder is, likewiſe, 


this calx or earth, obtained by putting the an- 
timony into ſalt-petre when brought to a ſtate 
of fuſion by heat: for, though a previous pre- 
Paration of the antimony by a miſ-termed cal- 


dination, performed by expoſing it to a flow 
heat with animal oil, „ erns in the ori- 


Vor. I. 8 


"4s 


ginal 
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ow recipe; as ĩt cannot e or 
calcined in ſuch manner, (for, c on the contrary, 
the animal oil, while remaining, would pre- 


vent the calcination, ) this part of the operation 
bem word eo eee 
earth ; but ſuffers it to be exactly the fame, as 
| if antimony, that had — -9re * 
any other preparation, had been uſed. © 


"7 EXPERIMENT TIE 
Seporation of metallic earths from nv 
bodies by calcination, without addition; er. 
enplißed i in the caſe of 148. 5 


Take any quantity of i tin; and, * i 
put it into a broad ſhallow veſſel that will 
bear a ſtrong heat, place it in 2 furnace: 
and give it the heat of fuſion. It will gra- 
dually calcige; and form a ſcum of earth os 
the ſurface; which ſhould be taken off from 
time to time till the whole de obtained i in that 
ſtate: Spread it then on a larg e tile, ox athe 
flat utenſil; and place it agam in the fur» 
nace: where let it remain, expoſed pin, 


ſtrong heat, ill} it become very e 
| Ons ERVA TION: 0 bo 


This calcination is de the” Ns u- 
vie of combuſtion: ie the ait having 


the phlogiſion is ſeparated from the Sah 
durning. 


ROY 
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burning. Incaleſcence therefore is not ſuffi- 
cient to produce the effe&, as will be found 
by fuſing of tin, or ather. metallic bodies, in 4 
cloſe veſſel, where. the air is included... _ 
Tron and copper may, be calcined in a — 
lar rot rye but, inſtead of fuſing them, they 

be ſubjected to a degres of, Cle than 
25 lt them, till they be brought to the ſtate 
1 earth; 24. then treated as the 
tin, by: perfechag the calcination/with: . 


TI 4 
1 1 4 


Lead may be. calcined in the ms wu 
as tin: but Tug nat be afterwards urged mo 


too ſtrong a, fire: for it will vitrify in flickr 
caſes;. and defeat the intention ek ery i” 
in the form of a calx or earth. 
Iin is calcined, in this manner,. by 
ſons who make it their buſineſs,” and fell i 
to lapidaries, and other artifans, for "olihing 
glaſa, ſtones,” and metals: and it I called by 
thoſe: who employ it for theſe purpoſes patty. 
It is alſo uſed as a white colour in painting i ig 
enamel, and for glazings for earthen-ware, * 
Copper and iron are alſo ealeined for enamel 
2 and colouring glaſs: but ſeldom or 
never for other purpoſes: unleſs the firſt for 
medicinal ulcs, by ſome who: adhare. ter old 
forms of practice. i [ii 103! 30 3 
Lad is howevercalcined: im large het 
gain an orange colour; and is then called % 
mum, or red- lead; and uſed in painting, and for 
the compoſitions of ſpme kinds af glaſa, and ma 
ay n ſuch purpoſes, as well as in medicine. 
3 Ex PE: 8 
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| | Barat «IV s: 
| Redudtion of the metallic earths'to ther proper 

. metalline fare; e a in the ry 
of „„ 

Take of the earth of tin; Gees av ff 5 
the above experiment ; and mix with it half 
its weight of powdered charcoal, by. grind- 
ing them together in a raortar. Put the 

mixture then in a crucible; 3 and, having alſo 
covered the matter over with powdered char- 
coal, ſet it in a furnace; and give it the heat 
ſufficient to fuſe tin. The earth will then be 
converted again to tin in its proper metallic 
form ; which will liquefy and run together 
at the bottom of the crucible; in order 
to facilitate which, the crucible ſhould be 
ſtruck ſeveral times ſmartly againſt, the 
ound, When? it is taken out of the rv.) | 


2 
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K and the other metals, and . | 
tals, may be reduced in the ſame manner: * 
iron and co uire a much ter heat, 
as they are — fuſible oo the re- 
_ duction cannot be effected with a leſs heat.than 
ede eee metallic wee is the 5 
ſubject. 28 0 5 05 
r | 2 A Un 
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on this principle is founded many of the 
| Wor operations of the metallurgic art; 
particularly with regard to the extraction of 
che metallic bodies from their reſpective ores, 
in which frequently the calces or metallie 
earth only, and not the perfect body, bat. 
bes mms Gm the caſe of ron and t tin. 8 


Ex RIM ENT v. Th 
| Aer of the vitreſcent earths, from the 
- ſtones of which they are the baſis ; exem- 
"pi ified i in the inflances of Ants. 5 


Take flints that are pure, which may be 

Aist tinguiſhed by their uniform colour and 
_ «tranſparency; and put them into a ſtrong 
fire: where they muſt continue, till they 
appear perfectly white and opake. Being 
then drawn out of the fire, let them be 
plunged inſtantly into cold water; and ſuf- 
fered to remain there, till they become alſs 
cold. The matter will then be ſoft, and 
friable; and of much the ſame texture As 
ealcined horn, or bones. . 


"Ons RVATION: 


This calcination may be performed by i in- 

caleſcence: and 1 is not neceſſary. 

For by the flints be heated to the due ** 
ay 
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dhe effect will be the ſame, tho k * be 
9 5 ag 15 the open fire. The reaſon of 
"this caly ,apalyzation is, that the phlagiſton, 
which gives the coheſion to the None, docs 
not ſuhſiſt, as in coal and many other mine- 
ral bodies, the form of a more faxt 
Weber but in chat of un etherral ol: at 
will appear, if the operation be performed in 
a retort, with a proper receiver well luted to 
it. For, when the flints are fo treated, ſuch 
-aQ off will be found to come over, with a 
ſmall proportion ef limph: and it is this oil, 
obtained by ſimilar means, which has been 
for ſome ſold as a remedy, in the emperical 
: way, under the name of the Britiſß wh 
In Like manner, the earth of the river peb- 
tbtes, and other ſtones, that afford vitreſcent 
earth, and admit of calcination, may te alſo, 
pu htions f Et 
| is opera on 15 10 uemt rmed on 
Hints, T—_ 'as the ki 112 of this ſub- 
genus, for prepating them forthe compoſition 
A laſs, and other, vitreous bodies; as enamel, 
ol ings s for porcelain , and carthen-ware. 
But of a kind of white ſand, found in 
ſome parts of dur own country, and which, 
in fact, is rock chryſtal in a pulverine tare, 
has greatly TY the uſe of flints with us. 
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3 nue of ergo earths without ad- 
| ET  dityon » | | = 


| Take any are earth, chiuined ac- 
cording to Experiment 90 put it into a pro- 
per melting pot; and, urging it with a 
e e it enn bong 5 


Os 7 


Ther is a great variation in the . ", 
with regard to this change, of different —— 
that may be ſtill deemed vitreſcent; as they 
may * converted to glaſs, by the heat of cu- 
linary fire, without addition: and none of 
them are capable of ſuch entire vitrification, 
in the ſtrongeſt application of ſuch fire, 48 
to produce glaſs, of a perfect kind, without 
4 aid of proper additions. But as the na- 
e of vitrification, and the laws to which it 

is 5s fubjea, make properly a diſtinct claſs of ex- 

| periments, it is needleſs to GY; of further here 
on that . of ie 


riment: = 9 ——— wich other bodies they 
e applied to the formation of moſt kinds of 

| gk and T_ compoſitions . of which, in- 
R 4 troduced 


. 


248 ExPRRRIAENTs AND |, 
troduced n in their e and pure 
ſtate, or in the form of ſand, or other lapida- 
oeous concretions, they make the baſis or r pri- 


cipal body. | 
8 VII. 


Production of gypſum, or plaſter of Paris, 


4 . flight calcination of the gypſrous, os | 
0 commonly called alabafter * 


Take any qu antity of the gypſcous 3 
called plaſter of Paris ſtones, or alabaſter, 
and expoſe them to the heat, that will make 
water boil. A flight crepitation will then 
enſue; and, as the moiſture they contain 
exhales from them, the ſtones will gradu- 
ally fall into a powder of an impalpable tex - 
ture, which will be the gypſum, or plaſter of 
Paris: and on the addition of freſh water, it 
will abſorb a conſiderable quantity; and 


concrete with it into a tenacious body, ofa 
ſtone-like texture. e 


On5xBRVATION. 


The fame effect will in like manner wa rq- . 
dated with all the ſpars; of which tribe theſe 


5 properly are: but the 5285 wders produced 


by them will differ greatly from this ſpecies, 
in. | the degree of hardneſs they Any oQN the 


+ +* 


1 ne of water. 
wes a 7 * 
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© "The true plaſter of Paris, produced as above, 
re the addition of water, in the pro- 
portion, acquires a paſte- like tenacity; but 
leſs than that of the argillaceous earths or 
clays: and if more be ſtill added, the plaſter 
will ſo unite with it, that it may be caſt into 
molds; and will run freely into the minuteſt 
hollows, like homogeneous fluids. It is from 
this quality, and its concreting with the water 
(without ſhrinking or diminiſhing its volume 
on growing dry) into a tenacious body of mo- 
derate hardneſs, a 20 with great advantage 
to the caſting figures; and to other ſuch pur- 
poſes: in which view the greatpurity of its white- 
neſs likewiſe adds an additional value. It 
is uſed alſo, commixt with lime, for the plaſ- 
tering and ornamenting, with work modelled 
in relief, ceilings, the. ſides of rooms, &c. un- 
der the name of ſtucco: as likewiſe, in a 
parallel manner, under the name of terra, 
for making floors: and more particularly, for 
lining and pointing the ſides of conduits and 
reſęrvoirs of water; which laſt end it anſwers 
more effectually, than moſt other ſubſtances ; 
becauſe it will ftiffen and grow hard, though 
kept under water; and is rather rendered fa 
more tenacious and cohering, by remaining a 
long time wet on its ſurface. Other kinds of 
ſpar, and gypſeous ſtone, treated in the ſame 
manner, are lixewiſe employed for making coarſer 
kinds of terras. Notwithſtanding, however, 
this extraordinary in plaſter of Paris, - 
and chootherſionesofthef kind, af imbibing 
| mou; 


5 
n denen alk 


942055 | ExynnIMENT. VIII. i 
Prod: 4 F Ame, by the. — of 
1 "Rlones ;_ e in [the 7 in 
ſis lime ſtone. . 


Take limo-ſtoue ; and. ; gg it, in a 
eng Gre, for the . ſpace of two or three 
hours: it will then be converted to guick- 
line; which, if required to be kept in that 
ſtate either for uſe or experiments, maſt 
de preſerved in bags, or other ſuch man- 
ner, as may, prevent the air, or any moi- 
Hare, from: having (cs 9 . 


. OBSERVATION. | 


| Marbles of all kinds, free · ſtone, ſpars and 
e othix dae, tones, may be converted 
into lime, by the ſame means; but ſome are 
of 2 more refractory diſpoſition than others; 
and will not yield to this change, without a 
longer contin nes in the e, bans required 


% 


3 | OnsrmvATIONs "ON an 
CERT 
from be alw equal 
2 qndidies of lines ty inderd with he | 
. Ly xompounds, in whichearths of n- 
other Ke nates beide part. £ 
Lime ſo produced, : is not, how _ — 
carth: pit oantans, likewle, a fact alkaline 
calcination in abe lame ee the fur 
alkaline ſalt of vegetables in the calcination 
«> the proper matter which-affords that - fait: 
and there 1 is likewiſe a general ſameneis be- 
twixt carer aa" of fas 3 


ſpeakinꝑ n 
doc by calkination, it muſt be under 


858 
parions.carth and falt: for when they ure . 
parated, they have cach thoſe peculiar quali- 
ties, e ee eee 


— 

riment or in 
— form ofa. ne; and has 
an extremely ſtrong . on any or- 
gabized part of animals or 5 as 2 
contact with leather, erolodh e Einds Bo- 
_ Ing mixed wich water, it inſtamly attracts, and 
abſorbs it with great rapidity: wha Dads wont 
being generated by their commentts 10 
dien 0 neee ber. When he att th 
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full quantity, to which its attractive power ex- 
tends, it loſes its coheſion, and falling into a 
pulverine ſtate, is then ſaid to be ſlated lime : this 
operation being likewiſe called the ſating of 
lime: if water be then more copiouſly added, 
the falt, produced along with the earth by the 
| calcination, will be dillolved; and the greateſt 
part of it may be eaſily ſeparated from the earth 
Hy continued ablution: but not wholly, with 
out many reiterated additions of freſh quan- 
tities of water; as this ſalt is not of a very fo- 
luble nature, and ſeems to have ſome attracti- 
on with the earth it is commixt with in its 
generation. Of the qualities of the calcarious 
ſalt, . we ſhall have a fitter occaſion to be more 
explicit in the experiments on ſalts: the earth 
2 properly the preſent ſubject of diſquiſi- 
| This earth commenſtruates in part with 
5 40 8 acid, and forms with it a neutral 
Halt : but the whole, either from the imper- 
fect or too great calcination of ſome parts, or 
ſome other latent reaſon, will not ſuffer itſelf 
io be diſſolved by this acid, but remains neu- 
tral to it. Spirit of nitre diſſolves, nevertheleſs, 
nearly the whole: as does likewiſe ſpirit of ſalt, 


and vinegar.” Of the ſalt formed by the com- 


bination of this earth and ſpirit of nitre, it is 
ſaid, that it is volatile, and will riſe in a liquid 
form. The ſalt formed of it, in combination 
with the ſpirit of ſalt, has the pre derty of be- 
ing extremely ſubject to deliquiate; from 


whence it has gained the improper name of 


l ha lime: but neither of theſe are, that T 
know 
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know of, applied to any practical uſe. This 
mutual attraction of lime and the acids is ſo 
great, that the earth of lime may, at leaſt 
while of tho heat of boiling water, be deemed 
of the third order, in the ſeries of the alkaline 

nus: there being only an ay and fixt 
alkaline ſalts, that can ea For if it be 
added to a ſolution of ſal ammoniacus, made 
boiling hot, it will commenſtruate With the 
ſpirit of ſalt, the acid of the fal ammoniacus; 
and ſeparate it from the volatile alkaline ſalt, 
which is the other conſtituent : from whence 


tit is obvious, that it is of an higher order in 


the lime to two thirds of the aſhes, this will 


the alkaline genus, than volatile alkaline ſalt. 
Lime is prepared in great quantities, in kilns | 
for mortar; which is formed by mixing it, 
immediately after it is ſlaked, with ſand, or 
other uncalcined ſtones or earth, of a proper 
texture: with which, as the mixture dries, 
it forms a hard  cohering. ſubſtance. The 
lame effect is produced with great advantag 0 
for ſome purpoſes, (particularly where 
mortar is to be uſed under water) by mixing 
the ſifted aſhes of mineral coal with the lime: 
which is by thoſe who uſe ſuch compoſitions - 
called Welch terrus; and if the ingredients be 
thoroughly well blended together, by much 
breaking, in the proportion of one third of 


be found a very uſeful compoſition. Lime is 
alſo uſed bythe 1 —— ſope, in conſi- 
derable quantities: but the effect, in that ap- 
| 1 „— * the falt, and not 


by 
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binations for the formation parts o 
animals, where the fibrous parts are few, and 
eonſequentiy te proportion of animal gluten 
is fmall with. relation. to the earth, will alſa 
eee as \ E 


Aa 4 g 
* K a. * 4 „ * 


wy er . 4950 21-11 


Change e if texture by beat, 7 in the alta 
| apyrous earth 3 ne the caſe CY 
©» Spaniſh . 77 ft dont 1 whe + 


Take any-< 
| or spam Gra anf bebe r 


heat, either in the open fir „ 0 1 cloſed 
in any: veſſel; and it will bo converted 46 


1 * 
77 15 . 
COIN ere ee x eilt Bain ark 
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8 LRVATION: A olle 
Any of ue cher bid 0g, ndureſoen 
ate or ſtones treated in the ane miner, 
ſuffer a like change; except with reſpect to 
the degree. This indureſcence is the groatefi 
im the Spaniſh chalk, ſerpent ſtone, tripoly, 
and alumen plumeſum: all which grow ſo 
hard, as to ſtrike fire * * 


— weil" "jj 
in the amianthus; and aſbeſtus; » which being 


of a filamentous, or ſtringy texture, are 


wrought into cloths, that are cleanſed by being 
heated red hot in the fire; though, being urg- 
ed by a greater degree of heat, the threads 

gradually Shoe their -Jexibility ty; and at laſt gain a 

ard and obdurate conſiſtence, like other ſtones. 
The Spaniſh chalk, and ſerpent ſtone, are, in 
their natural ſtate, of a ſopy texture; and ſo 
ſoft, before they are ſubjected to a ſtrong heat, 
that they are eaſily wrought, by cutting them 


with a knife, into veſſels of any figure : which 


are afterwards rendered of a very conſider- 
able degree of hardneſs, by being burnt in 
a ſtrong fire: by which alſo the Spaniſh chalk 


will acquire a white colour: but the ſerpent 


ſtone retains that odd and pleaſing variegation 
of colour, from whence i it tak] its 1 name. 
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ere on 7 1 nature of 
Sake, and ſaline bodies. 
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On HE enn sAL TS, ihe many "ths 


ſemblanee or analogy in their nature, as can be 


deemed ſufficient toconſtitute them of one ge 


nus: on which account, that perplexity and in- 
diſtinctneſs have reſulted, with regard tothe ſub- 
ject, which are the general attendants, of almoſt 
al deeper diſquiſitions on matters of this kind, 
from the confuſion. in language conſequential to 
ſucha vague and indeterminate uſe of names. It 
has particulatly been the uſage of many of the 


later writers, .to-claſs the ſeveral, ſpecies of acid 


ſpirits, under the genus of ſalla, along: 1 the o- 
ther ſpecies of that genus, which are for the moſt 
part, if not in every inſtance, compounds of ſuch 


acid ſpi Fee len notwith.. 
wy phlogiſton nn 


; Vor. I 


T & words, has been applied, by fiferent | 
wine) authors, to expreſs a variety of ſub- 
ſtances, that have not any ſuch re- 
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ſtandinga moſteridentgenerica! differenceariſes 
fromrhis relation of theſttwokinds of bodies, as 
L 0 ener eee 5 


For ſuch a variation ſubliſts in 
Thar fenfißle qualities, and other pre- 
f as does not i leaye one ſingle 
ſameneſs of kind: and there is 
e nothing to coudtervait this Toſs of 
the due diſtinction, be 1 number of com- 
pound bodies, that, © in many of 
their moſt eſſential qualities, maintain properly 
2 generical 3 1 each other, and 
' Fequire a common kame, and another kind, 
of the moſt fimple and elementary nature; 
and which enter as conſtituents, (in part 
 6nly neverthelehs) ot Oy” OR 
ſeveral compounds. . 
I ſhall, therefore, eke the libevey dei: 
ating from this injudicious extenfion of the 
term ſaſts; and confine it to thoſe bodies; 
which have & more fimilar and correſpondent 7 
nature ; and agree in ſeverul (pecific: | 
ties, mat, taken collectivety, ate net to be 
found-in any other: fince, as "this nt 
in their properties conftifutes them of @ em- 
mon natufe with 1 te Hheinfeives, 'and. 
peculfar wich reſpect to all others,” it 18 agine- 
ceſſary, to conſider them ag of a Aſtinet genus 
from afl others: for Whitharvoreover's now 
name world be wanting; if che Word ſalts be 
elude other ſubfeamees of ©diferent kd. 
1 Leaving therefore the keidtpivies out of Ene 


<2 "as. 


8 


geut, 40 be confer x int e 


: e, attended avith 


Ft rinciples 
malt of dhe „ 
wil be 3 e ieee 18 
ä ee 5 mo 45 
p. 41 3 and hs eee, hes | 
mater; in 4a proportion - + RO cave 
retain n thdt it is gramm cid, to . 
eduen their ſali «fam under fave conn eue 
tranſparenty : which figure 
2 
conſequently, e 

giving the. nce of tho ſprig or mc 


3 che name f chryfal _ 


to be tis condition of ſalts; and 
the reducing them to this Rate, to be called 
clrylaoaqtran. 1 7 127. 5 . 811 ent Bis . E 
In che coaſtal Forming ſome reg ur fl | 
ene ne falts . fro 
lembledn theirtrinſparency e 
lubilty in unter, they differ from mineral 
chryſtal and other gems; which all che ſpecies 
taſembie in their tranſparency, and ſame 1 
their figure: ſo that the-combination af 
de guess man be taken as choir diftinguiſh« 
ing or mark of 4 
The bodiesy thetanay 3 28 


and: een — CG 
. a of foe. 


MT: 


_ >. 


— . . ĩ¼ . r oF Gs ct ee we 
* © 


their ſubordinate attractions, by which 
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* — 1 in a greater or 3 N 
Van acid ſpirits· The laſt, inn 
as ohe- of the ele. 
ments, 3 with r to all kinds | 
cepting thoſe called alkaline ſalts, and ſome 
ſpecies of the eſſential or native ſalts of vege- 


tables; but with relation to the laſt, it cannot be 
abſolutely evinced from experiment; that they 


contain any acid; as none can be ſeparated 
from them by art; nor can they be formed by 
artificial means, ſo as to afford a Revit 
from thence. There is however juſt 
to preſume it from and the circum- 
ſtances attendant. on their production; as there 
will be occafion to ſhew more explicitly, in the 
obſervations on ſome of the ee _ 
ments. 

The acid Gi pi es, 3 bein g one com- 
mon element of moſt kind of ſalts, if not of 


all; and the laws of formation and analyſis of * 


ſuch ſalts depending conſ tly in a great 
8 d f e it is neceſ- 

y, in order to the conceiving clearly the rea- 
of the effects, in the following experi- 


| ments, to comprehend the general nature of 


ſuch avid ſpirits, as far as relates to the 
duction of ſalts; and the 1 ee 
they are 
capable bf departing each other when combined 
with alkalies, according to thelaws before — 
downp.5 and the following, on which relation to 
each other, the moſt powerful and eurious of the 


r : 
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Tho general qualities of acid ſpirits are; 'the 
E 


ear: flavour or tafte which bears that name; 
conftence, unleſs in the caſe af one 
kind, when concentrated and expoſed to'acer- 

tain 'd ee of cold 3 N with 


| The find, that affimes aus a 
12 a ſolid form, is the acid ſpirit (or oil as 
it is called) of vitriol; Which when ly de- 
phlegmated, and ſubjected to a certain degree 
of cold, ooneretes in part into ſolid maſſes re- 
ſernbling i ice: and many have miſtaken this 
concretion for chryſlallization. But, on "duly 
conſideting the figure of the concreted maſſes, 

and the circumſtances of their formation; the 
cauſe of this -converſion ef apr gate 
rather be aſcribed to = 5 of c 

4; eſpecially as it found on ex | 
ment, that when ſuch concreted maſſes rat 

ann the — part ago Fourier omen 
eq quantity Sm. Wl e part which 
remains unconereted; and that a mode 
rate degree of heat immediately reſolves them 


2 Nin into a mn inte, though ſeparated from 


fiſtent with /the nature: of frozen bodies; and 
contrary. to that. of ſalts. No valid feaſon can, 
therefore, be drawn from this circumſtance, 


in ſupport of claſſing the acid ſpirits amongſt 
_ _ from: their; 3 a tendeney to 


1 | 8 3 SN OF" 


462 ExPERIMENTS) AND 77 2 
chryſalize: as it is this ſpecies alone rich is 
reducible to ſolidity, while in its finiple ſtate; 
and even that is effected on a principle appa- 
rently different, on examination, from th 
chen ſtalkrattan. of fals... 9 25 n 
I be moſt eſſential p .of:avid{ſpirits, 
ith: reſpect to chertiſtly, reſult ron their 
ſßpeciſic attractions, in relatioſ to alkalics; by 
which they form the various kinds of falthy 
and produce} many of ti moſt conſiderable 
changes which happen in bodies of this kind. 
They differ, however,, from each dthet in the 
choice of the objects of theſr t- 
— and where two or more apret in the 
edmmedſtruating with the ſume, - xnong the 
engt ee of Alkaline bodirs; it is with 
of power, ſubordinate 106! each hn, 
in ſuch manner as to admit f departs. being | 
— * to the! principle before e 
15) : as will be found on the ſu- 
abe, apy acid, under priper pircum- 
s, to a compound conſtitmed of a weaken, 
combined with an und it's 
Prircipally, with relation to theſe — 
9 are diſtinguiſhed. hs? being) of 
"The vers Sele, of abi rin by their 
pinoy of ſubordinate attructios, areas Follows, 
Firſt ſpirit (or vil) of virriol; which is uf mi- 
neral production ; and naturally foand: vom. 
bined with feveral kinds of bodies under divers 
forms. Secondly ſpirit. -of iitre; Which is 
eee rem: the of neon 
alKallne 


_ OBSERVATIONS- ON. o Lf 
_atkaline falts ; formipg nitrous. falts. by their 
"combination. Thirdly: 7 of fu als, m- 
mog called Hirit of a 
combined with the native fixt alkal e 2 in 
the farm i een e falt, in 
ſea, water, faline fountains, and ſometimes. in 
| oh dxx ſtats in large 7. * 3 

ourthly,. pinegar, w 18 ORIV N- 
duced. (a5 has been obſerved above), fromthe 
Juices of vegetables by fermentation. 
: Thee are ping — kinds gf agids; that 
vary in their power of diſpoſſeſſing each qthar 
of oa og 3 
capable of combining, according uc 
S jn ved 4 ere, . * yl 


not univerſaliy follow, accardi the law 
in every jnflages : 46: ws Hhall pe. wien 
89; fee below.. 

The peouliag qualities of the ya kinds of 
| 364d ſpirits, 
ſalts, will be. beſt. collected from the experi- 

ments below given, with e each king 
of ſalts; and. Sherefore do ant dot require to he 
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they relate to the. formation gf 7 
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It is moſt probable, that all falts are com- 


| pounded of theſe acid ſpirits, earths, and phlo- 
giſton, in ſome proportion; though, with re- 


ſpect to ſome, it cannot be demonſtrated by 
experiment; as was before obſerved : and, in- 
deed, it is a rational query, grounded on very 
ſafficient data, not only whether the preſence 


of theſe three principles be not eſſentially ne- 


ceſſary to the conſtituting any ſalts; but whether 

the attraction, or the neutrality with rela- 
tion to each other, of the bodies of which par- 
ticular kinds may be compounded, be not de- 
pendent on the proportion' of them in their 
conſtituents, For neither the acid ſpirits, nor 
alkaline earths, are perhaps ever wholly di- 


veſted of phlogiſton, beyond a certain degree, 


whichis regularin each kind: anditis found, that 
thoſe, which are moſt diveſted of it, as far as 
they may by art, are rendered paſſive to cach 


In ſpeaking of earths, as the conſtituents in 


part of bite k would not e, I before bu. 


mated, be underſtood to mean the ideal hypo- 
thetical elementary earths (before mentioned) 
of Becher and Stahl, frem whoſe chimerical 


| tyſtem I wholly diffent ; but thoſe actual and 
ſenſible earths that we ſee and feel; and of 
-whioh the properties are the object of, and af- 


certained by, adequate experiments; and not 


* 


the mere offspring of the looſe imagination; 
as thoſe, together with the very ſubſtances 


themſelyes, of the terræ prime, ſocundæ, and 


tertie, of theſe writers are. T 
Confining 


OzsERVATIONMS ON SALTS, & c. 265 
Confining my view, therefore, to the real 
Sad cognizable ſubſtances underſtood by this 
term, the earths, which enter the compoſition *' 
of ſalts, may be divided, in that view, into three 
kinds,  calcarious,” cretaceous, and metallic :: ant * 
theſe the firſt kind, which is the earth of 
lime, when of the heat of boiling water, and 
chalk, when of the heat that will compound 
animal and vegetable inſtances, have a ſup 
attraction with reſpect to acids, to all bodies 
except phlogiſton and fixt alkaline falts; the 
ſame earths when not heated ſtand next in the 
alkaline ſeries to the volatile rt the n 
earth is inferior to them. 
The phlogiſton, which entors invokes com- 
poſition of falts, is ſuch only as is combined 
with the earth or acid at the time of their 
commenſtruation; and, in ſome caſes, it 18 
ſeparable from the canks to ſuch a 72 
that being deprived of it, they become neutral 
to certain ſpecies of the acid ſpirits, with which 
they would, while combined with it, commen- 
ſtruate. As in thoſe of iron, and tin; of which 
the calces are neutral to oil of vitriol, though 
they will freely combine with it, when in their 
perfect metallic ſtate: from whence, and many 
other circumſtances, there is reaſon to con- 
clude by analogy, (as was above intimated, ) that 
all the three principles are wanting in ſome 
proportion to the conſtituence of ſalts,” But, in 
the ſtate, in which phlogiſton is found in the 
coal of animal and vegetable ſubſtances, if it be 


3 in contact with neutral ſalts under that 
degree 
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freely and promiſcuouſly with all acids, and have 
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degree of heat which will fuſe them, it will 
depart the acid from the aKaline beſis of fach 
falts ; and form à ſubſtanet of the like nature 
with the mineral ſulphur; or indeed abſolutely 
arid: but With the nitrous ſalts, this-commen- | 
Kruation is ſe rapid, (as was, before obſerved.) 
that an exploſive heat is generated; which 
diſſipates the combined bodies in ſumes too 


. C 
. Salts may be divided into four genera or 


kinds, with relation to their menſtrual diſpo- 


fition to, or ſpecific attraction with, the ſim- 
pler bodies that compoſe them and theſe ge- 
nera may be properly called ALKALINE, $UB- 


ALKALINE, NEUTRAL and SYBACID. + |; 


The ALKALINE SALTS are ſueh as combine 


the other charncteriſties of atkalies; particularly 


the turning the tincture of brazil-wood,: and 


gm_ ;: or: the fyrup-vf | violets to green. 
They may be divided into two ſubgenera, the 


Sr and the w/atile; of the firſt of which there 


ies of fixt alkaline {ts already diſtin- 


guithedare,, the. vegetable ft alkeiine jalt ob- 
tained by the incineration or burning: to aſſles 
of vegetable ſubſtances; iche mineral flirt ai- 
Laline ſalt; that is found in fountains, in va | 


rious parts of the world; and which appearing 
to be the natron of the antients, I: thall,, far 


diſtinction, call hy that name z--the * | 
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A ene 5 vr that in lime 5 
| Sopmarms, (as 1 


fi; and 
— for diflinion' term it;) pn 
by combination of the lixivize'ahd — | 
falts.: * oO SOME CO GOT DIO $7 2: * 1 
Of volonih alkatint ſalts tharois, as was above 
Aid; but one ſpecies known; which i pro- 
duced in the analyfis of animal and vey 
ſabſtances hy puttefaction, and  incateſvence 
(as has hen before obſerved).” There isa tale 
ordination of the attractive powers betwixt the 
fixt and'volatite alkalies 5 che firſt being found 
in all cafes; to depart the latter, from ar acid 
with which it may beContbincl, When ee 
added to de compound.” 7 Arto 


The suBALRAL INE neue, ſuch inne 


dbormsd by the corbinatidencfbacid Mötw wich 


alkaline ſalts : of which, eonſtequently, che al- 
kaline powers are not abſolutely conttolled by 
thiscombination;as in neutral ſalts formed ty the 
page at acids; which appears from their hat- 
ing the of violets from purple to green; 

or the tinctures of brazil- Wood, or echet ſuch 

| ables, from red to purple: Such fults 
differ; like wile from meutral Tatts, in chat ey 
ate ſubject eo be analyzed by the ſuperaddigion 
of any acid ſpitit wharrocy ; for all ſuch acid 
ſpirits having a ſuperior attraction to the ſub- 
acid ſalts, depattthern; and, combining wich the 
alkaline falts only; form neatral Gals accord- 

lag to the reſpective natures of themſelves and 
the ſubaeid ſalts: unleſs in ene inſtance; which 
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made to commenſtruate while ſuch fixt alka- 
line ſalts are in à ſtate of combination with 
ſpirit of nitre: in which caſe, an abſolute neu - 
tral ſalt is produced; though contrarily in the 
analogy of all other known inſtances of ſimilar 
bodies. There may be as matiy ſpecies of the 
ſubalkaline ſalts, as the variety of com- 
binations of ſubacid and neutral ſalts can pro- 
duce: and they will be all found to agree con- 
ſtantly in thoſe properties, which are here 
made the characters of their ſpecificatioon. 
The NEUTRAL SALTS are thoſe, in which, 
by the combination of the acid ſpirits with the 
alkaline falts or earths in due proportion, the 
characteriſtic qualities of both are deſtroyed ; 
and they are rendered incapable of commen- 
ſtruating with any other either acid or alkaline 
bodies, while they remain combined with each 
other; except ſuch acid ſpirits as are of ſupe- 
rior attraction to thoſe of which ſome parti- 
' cular kinds of neutral ſalts may be formed. 
I! be neutral ſalts may be diſtinguiſhed into 
two claſſes, according to their compoſition 
with reſpect to the fixt alkaline bodies, and the 
volatile alkaline falts, which may form them. 
Thoſe that have the fixt alkaline ſalt for their 
baſis may be called fix neutral ſalts: and thoſe 
with the volatile alkaline baſis Ammoniacal: 
the name of ſal Ammoniacus having been con- 
fuſedly given to all ſuch hitherto brought in 
uſe, from their reſemblance to the original 
ſalt ſo called; which is one ſpecies of them. 
But as the Ammoniacal ſalts, being a bgey 
| 0 
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of the neutral, have a proper place in that 
claſs; and are moreover the only kind which 
is of a middle nature with reſpect to volatility, 
the reſt being fixed; there i 1s very little uſe 1 in 

this diſtinction. 
I Thefirſt uſeful diviſion of Gnd Dette falts i is, 
therefore, grounded on the genera of the alka- 
line bodies, which afford their baſis: and, in 
this light, they may be diſtinguiſhed into the 
abſolute neutral \ ſalts ; being thoſe formed of 
fixed alkaline ſalts, and not ſubject to be acted 
upon by any other alkaline elements of ſalts, 
except PD) ; which all the reſt of the 
ſubgenera of neutral ſalts are by each other, or 
the fixt alkaline: —the Ammonzacal neutral ſalts, 
or ſuch as have volatile alkaline falts for their 
baſis ;—the terreno-meutral ſalts; or fuch as 
have the lapidaceous carths for their baſis ;— 
and the metallic neutral ſalts; or ſuch as borrow 
their baſis from metallic bodies. To theſe muft 
be added the vegetable neutral ſalts, whether 
tartarous or ſaccharine ; which, being formed 
by nature on different laws from thofe on which 
the elements of ſalts combine through ſimple 
commixture cannot be properly brought un- 
der the claſſes, that are grounded on the na- 
ture of the conſtituents; but muſt be con- 
fidered | in this light as anomalous. 

The neutral falts of the four firſt ſubgenera 

| may: be each kind again properly divided into 
four claſſes, according to the acids which enter 
their compoſition, under the names of the vi- 
On nitrous * and acetors: and 


to 


EIA BTG AD 
— . be added another kind 3 wh is 
formed. by the. combigetion before. mentioned, 
offixtalkalineGlts, and arſanio, by commenſtru- 

ation ofthem while the fixt alkaline ſalts ate com- 

bined with nitre, in the manner ſhewn. * 


„ eee, pry mann and, jr Top ants 


are ſeveral ſubordinate ſpecies, which it is nat 
neceſſary to enumerate here: as thoſe which 
merit diſtinctien will occur: in the particular 
experiments: but with reſpect to the more 
general enumeration here given, it is extremely 
peceflary, . in arder either to the underſtanding 
or explaining the nature of ſalts, and the ex- 
periments regerding them, to comprebend and 
note theſe diftinRions | with relation to the 
Impler bodies which coaſtitute them. As 
each kind paſſeſs in cmi, peculiar qualitics 
7 — from this afigity, ar agreement in na- 
ture of the elements, which produce and ace | 
count for that mutual action an each other, 

which gives the - +" pune moſt of the 

** "The sunacid —— are formed of acids 
bes with-hogues af an alkaline nature; in 
* nevertheleſs, the alkaline qualities are 
not ſufficient to contrall the acid 

2 counteract heir ;ſpecific attraftions, i 
leave them Rill capable, of either camhining 
with. alkaline dalts; ot, in :ſame- inſtances, 
of exerciſing the acid power af. Changing the 
purp tinctures af vegetables don ˖A Colour. 


tho in an imperſvst denne. The avs 


6 
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| — of: —.— — an oig ag 
forming ſubalkaline ſalts; -and arſenic: only ab. 
folate neutral ſalts likewiſe, bya peouliar tat- 
ment, as before mentioned. The alum, and 
eſſential ſalts are capable alſo of turning the 
purple tinctures of vegetables to a red colour : 
though the alum is not, indeed, capable of 
dommenſtruating with alkaline falts, without 
decompoſition ; being formed of an earth 
which is not combined, hy previous union, 
with phlogiſton, ſo ﬆ to hold the acid in 
ſpight of the attraction of the alkaline nr 
in the caſe of the other. 

Bate are che object of chemical experiments 
with 0 bar 1graal produtiren,” or 
formation; their .converfion- ane ferm Fol 
cies, by ſecondary combi nation; —=thesr \reguc> 
tpn v0 Nei re or ea frm 6 0a 


— 100 — kts; — 

of the pants of vegetables; und by dobſequent 

ſblaition, purification, am xxticcation :.<with 

deute volatile alkulme fals, by the-analyfis 
parts of animals, or vegetables, by inca - 

leſcence, with ſubſequent diſtillation and rec - 
Auen with regard to ſubalkaline ſalts, by 
—— 2 com- 
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combination of alkaline with ſab-acid alu; ja 
with regard to: nitrous ſalts, by collection of 
acid ſpirit from the air, by alkaline matrices: 
—and with regard to the ſame, and all other 
neutral ſalts, by combination of acid ſpirits, 
_ with the proper alkaline baſis, | 
The means of converfion of ſalts of one ſde- 
Ctes into thoſe of anather are, in the caſe of fixt 
alkaline into volatile alkaline, by cementation, 
or in ſome inſtances, by meer commixture . 
and in that of one kind of neutral ſalt into 
another, by commixture, with a conſequential 
( . ; | ; : | 
The means of the reduction of ſalts to their 
—— or ſpeci 2 is, by the com- 
pound operation of chryſtallization. | 
"The means of aralyzation, or decompoſition 
e ſalts is, by calcination, or departure: which, 
as likewiſe all the other operations here enu- 
merated, have been before ſufficiently explain- 
ed and taught. 1 855 
In the tables annexed, che diſtribution of 
falts i into their proper genera, ſubgenera claſ- 
ſes, and ſpecies, will be more diſtinctly per- 
ceived, and underſtood : as alſo, the ſeries of 
ſubordinate attration, of the ſeveral ſpecies 


acid and alkaline bodies, according to _ 


genus; and, ee. ſuperadded, cauſe 


in general to be made — compound dalts, if 
formed of weaker ſpecies of rg _— _— 


they 6ombine with the bodies of — _ 
r 


" Tanrn 
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EE V ſome native, or ad — 5 
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Experiments relating to alkaline ſalts. . 
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** FxPERIMENT 1 
ProduGian of lixipiate ſalts by incineration 
-459 of the parts of wegetables. 


AKE the parts of vegetables pro- 

ver for this operation; and burn 

: i" till they be converted to perfectly 
White aſhes, on any hearth, or other fit 
place where ſuch aſhes may de kept toge- 
ther and caftly collected: avoiding any 
draught or blaſt of air, that way diſſipate 
the finer parts. Put the aſhes thus calcined 
into a veſſel; and pour on them boiling 
water, in about the prop oftion of two 
quarts.to 2 popnd.; and 12 well-to- 
gether. When the earth or indiſſoluble part 
'W 3 Herant off tie waer; and 
| K. 4 | 
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| evaporate it away afterwards, in a Kone or 
iron pot, till only a dry maſs remain: which 
will be the lixiviate, or fixt alkaline, ſalt of 
vegetables: : and may be further purified, 

for purpoſes that require it, by ſubſequent 
ſolution, filtration, enen and calcina- 
tion. 


* — OBSERVATION. | ” 

The ſalt ſoobtained will be the/ix:v:ate or faxt 
alkaline ſalts of vegetables; that will be eaſily 
ſoluble in water.; and will even attract a fuſh- 
cient quantity.from the air to reduce it to flu- 
idity : which effect is, as was before e 
in chemiſtry, called deliguiation. _ 
It will commenſtruate, likewiſe, with acids of 
every kind, even though ſuch acids are previ- 
ouſly combined with volatile alkaline ſalts, or 
any calearious or metallic bodies; and. ern 
thence ſome of the kind I have called abſolute 
neutral ſalts ; of which I ſhall have occaſion. to 
be more explicit below. 

It will alſo give the alkaline teſt, with re- 
ſpect to the change of vegetable colours: and 


has ſeveral more La in n with 
other alkaline ear 


When not calcined too violently, it may be 
formed into chryſtals: but when it has under- 
gone the ſtronger action of the fire, it is not 
Funde into any, unleſs ſuch as are very mi- 

ED * by means at preſent known, 


This, 
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This kind of fixt alkaline or lixiviate falt 
cannot be obtained, by the ſame or other 
treatment, from any ſubſtance whatever, un- 
leſs the parts of vegetables: nor do either all 
the kinds of them, or all the parts of any kind, 
— it 8 or — even at all. The 
nts, w roduce the greateſt tity, 
are thoſe, that 5 of the — — 
texture, and contain the leaſt of odorous or 
aromatic oils, or terebinthinate juices; and, 
on the contrary, thoſe, which are moſt ſuccu- 
lent, and abound moſt in odorous or aromatic 
oils or terebinthinate juices, afford the leaſt, 
or none at all: and the ſame holds good with 
reſpect to different parts of the plant; the moſt 
green and j juicy parts affording the ſmalleſt, 
and the moſt ligneous and firm the greateſt 
quantity: ex ee, or eſſential, ſalts, 
which yield a proportion than any 
other vege getable bltaner B The 
nature o lar es of vegetables, in | 
relation to . — n lixiviate 
ſalts, may be learnt — the Memoirs of the 
Royal Society: where ſeveral ſatisfactory expe- 
rimental examinations of this ſubject, with re- 
ſpect to many particular plants, are to be found, 
CotMntioated by Dr: Liſter, and ſome others. 
1. does not appear from any experiment, that 
his kind of ſalt ever ſubſiſts in the vegetable be- 
fore the incineration ; nor is there any means 
of demonſtrating what the real elements or 
conſtituent ſubſtances vf it are; as it can neither 
be analyzed, nor formed by combination, 
£00181 _ 23 * 
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| atiy methods of art, But it 46 Moſt | 
| probable from analogiedl reaſ6nings of its na» 
ture, in relation to otlier bodies, that it is ge- 
nerated in the firt from the earth; which make: 
the baſis of the ſolid parts of the plants, com» 
bined with phlogiſton in a leſs; e 
is found in volatile ſalts, and ſome acid: but 
whether with the nitrous acid concerned in the 
combuſtion, or with the acetous; K ee 
nable by any known experiment 
elements may be, cornbuſtihility is a neceſſary 
mediate. principle for their combination: - fof 
incalefcence alone is not ſufficient to 
this ſubſtance ; as will be found, by expoſing 
vegetable ſubſtances, proper for producitig this 
falt, to the greateſt heat, for any length of 
time; in a cloſe veſſel where the air is Wholly 
excluded, and no nitre admitted: a coal from 
which; without the further action of fire, 
net the leaſt falt can be obtained, being the 
only produce. But, if this'coal be incinerated 
| by combuſtion, either through the necels ef 
air, or detonation with nitre the Kl Sod 
be found tobe generated. 

Ve as neverthles aired, cht the 

of affording 

Eairiate falts may be n changed by boiling, 
that they will no longer yield any, on-thicxt in- 
cineration: and be alledged an experitatit 
made on roſemary, in whieh the fact appebred to 


be ſo. But whoever will try that eperishent, 


Will find the reſult to be differerit :--and that 
fen . 
a fatious 


rg CE: 
and a it may be reaſon- 
ably. concluded from ede that their pto- 
pexties may be varied by t e greater or leſs ef- 
ſect of the ation. of the Ire; in cha! the 
proportion of theſe conſtituent elements of 
1 N nd periments ns dg f to be 


be is 
formed, and the ſalt be not ig og 
burat, oil of the vegetable, but ſuffered. to te- 
tain ſuch part as it will attract, it will be lefs 
acrid..and alkaline; and ſaturat 


e the water in 


name of pot-o/bes. , This kind of lixiviate ſalt 
is moſtly conſumed ere fa ſope: . the 
qe of hm, ad hugh de be 8e 
purity of them; ou ve 

the — — of ſope in this 


when 
the ſal — — or — re falt of lime, the 
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duced OO (as we ſhall ſee below, ) as would: 
be the reſult of a longer calcination. - It is en 
the ſame principle, theſe ſalts are 4: | 
the manner propoſed by Tachenius, for ren“ 
dering them more fit for medicinal purpoſes, 
which was this. Put the parts of vegetables 
<c proper for affording lixiviate falts into an iron 
Ky and cover them with a plate of iron, 
ormed as a lid, though not to reſt on the 

< top of the pot, but on the matter contained 
„being, though as little as poſſible, leſs than 
* the circumference of the cavity of the- pot. 
Let the whole be then placed in ſuch a fire, 
that the pot may be heated red hot: and the 
e matter contained will emit ſmoke; but not 
e burn within it; and in this ſtate it muſt be 
00 continued, till little or no fumes iſſue out, 

the lid or cover being taken off to ſtir about 
< the materials; that the whole may have the 
« due effect of the heat tranſmitted through 
* the bottom of the pot; and then put on 
<« again, till there be freſh occaſion to ſtir the 
«© matter. When the ſmoke is duly abated; the 
& cover of the pot muſt be intirely taken awiy; 


I but without extinguiſhing the fire; and the 


t vegetable matter reduced to coal in the 

c will kindle; and burn gradually if it be 
frequently ſtirred about, till the whole be 
&© converted to aſhes: which muſt be after- 


5 * « wards ſomewhat longer continued in the 
ct heat. The ſalt muſt then be extracted from 


6 * the aſhes by ſolution; purified 1 filtration; 
Nene rt: 
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: reduced to:dryneſs. — — 
| — above directed. 92 1 D019 
Tube falt ſo prepared is that which bears the, 
name of Tachenius; and which Boerhaave, as, 
—_ have recommended, under the pre- 
tence, that it is! xreferable — 
the ſimpler methods of incineration, on account: 
of their being too acrid to be ad; ne- 
dicines: but — Pt fince ſhewn,, that, 
this, like moſt of the other opinions. given by. 
Borrhaave with reſpect to chemical me 
oundation, except in his fancy; or in 
thatof the older writers on theſe ſubjects, from. 
: 2 he e 1 wee abſurd, 8 
es. N 4 8 2281 a . 
Butz if otharwiſh aft the Galts. are produ- 
ced, by an incineration made in the open air, 
and extracted from the aſhes in the manner di- 
rected in the above experiment, [they be put, 
into a furnace, or crucible, in a c 
and expoſed to a ſtrong heat, for a confidera- 
ble length of time, they will be, found to be 
gradually more acrid, ſoluble in water, and 
_ wot fuſe, than before the calcination. : 
being alſo rendered purer, and more diſ- 
— -oils, are fitter for many commercial 
purpoſes. | They are, therefore, prepared in 
this manner, in very la ©: QUARAUES, in Ruſſia, 
Poland, and other nor parts of Europe; 
from hence they are brought hither under this ha 
name of pearl. aſbes; and uſed, as well as the 
pot-aſhes, for makin g ſome kinds of. ſope: ag 
_ 1 dyers 3 and for making ED and wa 
er. 


with eat advantage manage 
| 2 to futintate the which, the late-Sir 
Peter Warren publiſhed the manner of: proj 
 ceeding in the preparation of them, as: prac- 
tifed in thoſe places from whence we are-fip- 
plied, in a pamphlet; to which thoſe who are 
curious or intereſted in this matter are referred. 
0 It has been f ofed, till of late, that there 
were ſpe ences betwixt lixiviate fults 
enttatied from different kinds of v 
that were owing to the reſpective nature of 
fuch vegetables: but nts clearly ma- 
nifeſt the contrary: for, after ſtrong calcinati- 
on, and other proper means of purification, 
they all agree exactly in their properties. 
This notion, however, has been attempted to 
| be revived by ſome, on account of certain va- 
riations pretended to be diſcovered in the chry. 
ſtals, by microſcopical obſervations : but it 
muſt be reſolved into the un of ſuch 
obſervations, when made by perſons not well 
acquainted 'with the general nature of ſalts; 
And — moſt 3 chat the gn 
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vitals of ſalts,” when 
1 2s it were, of them only 
are formed : as is the caſe of ſuch, eee 
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6 | Take any Ca part of; an animals, ora any 
quantity of blood, or urine, evaporated to a 
thick conſiſtence; ; and. put. it into a retort 
properly coated with lute. Place the retort 
in the open fire, in a proper furnace; and 
fit on a very large receiver with a long 1 neck, 
: having a very ſmall. perforation ;, which | 

ſhould be turned horizontally... Kindle 
tben the fire; but without luting the e- 
ceiver; and continue it ſo til the matter in 8 
the retort. begins to burn; which may be 
known by the white fumes and fetid ſmell. 
Take off then the receiver; and, Saving 
emptied it of the phlegm, (which is all 
that has hitherto ariſen,) replace it again ; 
and make good the joint with lute, as a 
1y and firmly as poſſible. 
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falts, oil, and phlegm, that — riſe from 
the matter in the retort ; taking care not to 
| Wh. the operation t too faſt ; which muſt be 

| * 


8g <> aden n 0 
diſtinguiſhed by examining, mas the re- 
ceiver become very hot in the lower part; 
which, if found ſo, indicates the neceſſity 
of abating the heat of the fire. When the 
whole is come over; which muſt be collected 
From the diminution of the quantity o of 
Fumes that appear to ariſe; and by the re 
ceiver's growing cold, thou gh the retort 
be urged by a ſtrong heat; the fire muſt 
be ſuffered to extin aguiſh: "and when the 
furnace is grown cold, the receiver muſt 
be taken from the retort ; -and the ſalts, 

and Pirit (which; though 'Improperly id 
called, is only the phlegm ſaturated with 
the falt), ſeparated from the oil. The 
falt thus obtained muſt then be freed from | 
the phlegm, and the remaining dil, by 
repeated rectifications, in a retort and re- 
ceiver placed in the ſand-bath: the ſalts 
| which will riſe firſt, and form a cruſt in 
the-neck of the retort and the receiver, be- 
ing taken out, before he” phiFgi | come 
over 0 diſſolve 3 it: 
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The falt thus produced will be Aidotuble ! in 

. twice its 3 of water; and, by ad- 

ding very gradually a ſmall quantity of ſpirit 

of wine to the ſolution, m 3 1 to form 
8 


"ſelf into regular chryſtals of a moderate 

ſ ze. It will be more i than water, 

contrary to the nature of all other ſalts; and 

will combine with every ſpecies of acids; and 
ſhow the other marks of the alkaline nature. 

It will alſo, like the lixiviate ſalt, ſuffer a 

change on its combination with ſal ſaponarius 
or the calcarious ſalt; becoming more ſoluble 

in water, capable of combining with oils, and 
reſinous bodies to which it was before neutral, 

_ . —and more pungent to the ſmell. 

It does not appear from any thing hitherto 
known, that volatile alkaline ſalts, can be o- 
riginally obtained, by art, from any other 

ſubſtance than the parts of animals or vegeta- 

bles; except [ng ſal Ammoniacus ; which 

f ſeems i in ſome inſtances to be of mineral pro- 
| duction, (as we ſhall have occaſion. to. obſerve 

more explicitly. below); though what is in 

common uſe, is formed from = volatile ſalts, 

afforded by animal ſubſtances. They are ob- 
tainable, in a greater or leſs proportion, from all 
the proper parts of animals, whether ſolids or 
fluids: but only from ſome particular kinds of 
vegetables; and then generally combined with 

_ acid, in the form of an ammoniacal or neutral 

falt. Volatile alkaline * like the lixiviate, 


be 44 | Are 
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 huately pure ſtate, from whatever animal ſub- 
ſtances they may be extracted. For though 
in medieine, the volatile irit, and falt of 
Frartſhorn, have been ſa; different from 
thoſe of ather animals, or parts even of the 
ame animal; yet there is no real difference 
but in the proportion or nature of the oil, 
with which fuch falt or ſpirit is charged: and 
Indeed other fubſtances are in fact more fuita- 
Ple to diſtillation with a view to this falt than the 


N Hattfhorn; and are generally ſubſtituted for it. 


e volatile ſalts do not appear to ſubfiſt in 
che animal while living: but to be produced 
only on the analyſis of the ſubſtances which 
afford them by incaleſcence or putrefaction: 
and it is evident, from Experiment TV. below 
ven, for the corverfion of one into the other, that 
are formed of the ſame elements as the 
Uxiviate ſalts ; and vary on ly from them in 


containing a larger pr tion of phl ON. 
There S. however, this notable diftere nce in 


che production of the lixiviate and . —_— 


*hat the firſt are not to be formed without com- 
buſtion; while the other are generated through 
che effect of inealeſcence only. Otherwife they 
could never have been obtained 171 means of 
heat; as chey would have been ed as 
ſoon rn but being produced in a cloſe 
veſſel, they ſublime into, and are oondenſed in, 

"he" "repo "oft: with me burnt oil and 


| "Theſe falts, in their imple Nate, are at pre- 
Hens uſe, except in medicine, but com- 


1 . 4222 &c. 5 
bined with fpivitof falt, and forming the avicral 
bead —— 1 _ 


” quantity W arine 3 7 


let it ſtand, in m a mocetatoly: warm place, 
il it gain à volatile pr Hgency, and a 
mal reſembling | volatile Alkaline Kitts. 


Pour it then into a large retort, or pewter 
body ; and put it into a ſand-heat, under 
Wich a gentle heat muſt be raiſed. Draw 
off as much as appears, by the pungency 
of the ſmell, to be charged with volatile 
ſults. Repeat the ſurbe operation, with an- 
other quantity of the urine, till the pro- 
portion of ſpirit, that will fill a retort to 
the proper heighth, be obtained. Rectify 
tlien this ſpirit: and en alkaline. wt 
may be Lanes: from it. | 

Wel Os RKRNYATAOx. 

The vplatile alkaline falt, producad 151 
ngthod, il be the fame as that obtained. by 
ipcaleſcenoe: but. will be very ſmall in quan- 


me z becauſe it We in conſequence of its 
W, 


Prin INT ˙— . B 


+ 
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1 


Worry nyt wine: oy 
the putrefaction wi not oceed regularly; in | 
generation of it, 2 kept 
in a cloſe veſſel. This method is, therefore, 


of no practical uſe: and the e xperiment only 


ſerves to ſhew, that volatile alkaline | ſalts can 

be produced without heat; and are the reſult of 
putrefaction, or the proceſs of nature in analy- 
zing all animal and vegetable ſubſtances: the 


effect of incaleſcence, with relation to them, 


being only an acceleration of this putrefactive 
action; which Na, in a ſlower progreſſion, 
have happened equally y 1 in the * without 


| . the application 0 


"ExPERIMENT Iv. 


Convenſſon of lixiviate into volatile ſalts. 


Take of the coal of blood, made by e- 


| vaporation in any cloſe veſſel, and lixiviate 
ſalts, in the proportion of two of the 
_ firſt to one of the other. Mix them tho- 


roughly, by pounding them together: and 


then put them into a coated retort; and 
place it in the open furnace. Give then a 


moderate degree of heat, at firſt z and, af- 5 
terwards, raiſe it as high as the veſſels wil! 


bear: and when the receiver appears to 
grow cooler, though the heat be kept up in 
? the furnace, the fire mult be ſuffered to'go 


— 


out; 


/ 
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dut; ' and a part of the lixiviate ſalt, will 
be found to be changed into volatile al- 
kaline ſalt; and be raiſed into the re- 
. ceivert the diminution of lixiviate ſalts, in 
the tetort, being found to be proporti- 
onable. Fat . 
N. B. The coal ſhould be urged, by a - 
Kron 8 fire, in the veſſel where the evapora- 
tion is made, previouſly to its being com- 
mixt with the lixiviate ſalt, that no uncer- 
tainty may ariſe in the experiment, from 
the volatile ſalt it might otherwiſe afford, 
without the addition of the lixiviate ſalt: 
and the retort, employed for this purpoſe, 
ſhould have a very long neck, to prevent 
its communicating to the receiver, too great 


a ſhare of the heat, it muſt neceſſarily un- 


dergo in this operation. 


OBSsBRVAT ton. 


It is evident, from this experiment, chat 
lixiviate ſalts are capable of being changed in- 
to volatile alkaline ſalts; and if the ſame me- 
thod be practiſed on them, without the addi- 
tion of the coal of the blood, the reſult will 
ſhow; that ſuch an addition is neceſſary to that 
end. It remains, therefore, to conſider in what 
manner the . contributes 1 to this change ; 

Vor. I = 7 al "3 


mmm 72] T 
— 214 ws = = = — o 


\ 4 
10 

is | 
1 
4 


f volatile belt w 
*giſton in the oil, exalted b y- the. putrefac- 
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d. the fellow; 8 leads us to 
condluſion, that it y ſupplying a rg 
proportion of phlogifion to the elements 
that before conſtituted the lixiviate falts. 
Take putrid blood, ox urine, that is very fctid 
«* but does not afford the volatile pun gency, con- 
« tained in a phial. Add to them lixiviate ſalt; 
<« and ſhake them well together. The ow 
& fœœtor wil > * deſtroyed; and 


r 


« ed: from whence it is evident, a ihe _ 


© tion, has combined with be lixiviato ſalt; 


_ © andchanged.it into the volatile. It may be 
therefore, juſtly inferred, that, the phlogiſton, 


though in a more fixed ſtate in the 0 K 


| _— exalted by. the r is brough 


a.condition, analogous to 9 


putrefaction. in the blood, or urine; and conſe- 


uently, combining with the lixiviate falt, 
orms olatile ſalts in a fimiler manner. . 


EXPERIMENT v. 


Produttion of the calcarious ſalt, by the 


burning calcariaus franes ; z or the FA e 7 
parts animals. 5 


Take lime · ſtone, or * N 
ſtones; Or oiſter-ſhells, Or- other ſuell 9 
teſtaceous bodies; and keep them for 


6 
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nie tirtte red kot, in any fire. Add wa⸗ 
ter to them, when they are taken out; and, 
after they have been well ſtirred about, that 
the fale may diſſolve; decae off the” ſolu. 
fron; and If it be of due ſtrength, a pel- 
ole, or chryſtalline ſcum, like a- thin ice, 

will fortwitſels on the ſurfade. This cheys 
falkne feu fruſt be taken off and preſervede 
and, after ſome time, another of the ſame 
kind wilf be found to be produced; which 
muſt be likewiſe collected, and added to 
the other: and the ſame proceedin g muſt be 
obſerved, till no more of this ſcum ee. 


OS ERVATION. 


Tlhue ſalt thus obtained, is called ** 
eremdr ctfeis ; and it is in general 6 


whether it be: of a- ſaline nature or not: But as | 


it appears to have the properties I have given: 
as eſſential to. falts, I ont no- 3 to 
_ conlider it as ſuch, under the name of the ca/- 
cnvibits 9 Fer it is obviouſly ſolable in 
it will even pals the filter: and 

pellicle,: or ſeu, 2 formed on 

5 1 — of the water, in which it is diſ- 
ſbived; will appear, on microſcopical exami- 
non; te Be # congeries of very minute chry- 
ſtals. It! has a great rſernblance, in its proper. 
ties, to the other alkaline ſalts; and commen- 
* with moſt of W ſubſtances, fe 

1 t 
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| the lixiviate ; but requires much leſs acid to 


. farurate i it. 


This ſalt is rarely a plied to any uſe, ſimply ; 
except in medicine : ras — * of 7; 
was much given formerly as an alterative, 
under the name of lime-water; and continues 
yet to be ſometimes preſcribed in that intention; 
but much more frequently, as a diſſolvent for 
the ſtone. Combined with the lixiviate ſalt, 
in the form of ſal ſaponarius, as I have called 
this compound ſubſtance, it is of extreme 


great uſe; as I ſhall have occaſion, preſently, 


to mention in ſpeaking of that Galt. 


ExPERIMENT VI. 
Formation of the ſal ſaponarius, by the com- 


bination of the lixivia ate and calcarious 
| Js: | 


Take equal quantities of quick-lime, 
and pearl-aſhes, or any other lixiviate ſalt; 
and pour water on them, till the lime be 
flaked. Add then water, in the proporti- 
on of three pints to a pound of the lime; 
and ſtir them well together : and, after 
the lime has ſubſided, decant as much of 
the ſolution, as can be obtained clear; 
which will. contain the ſal ſepoarins, 
formed by the combination of the lixiviate 
and calcarious {alts. STI 
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The ſame may be produced, by adding 
the ſolution of the calcarious ſalt, made ſe- 
parately, to the lixiviate ſalt undiſſolved: 
but' a white earth, in this caſe, will be 
precipitated; from which the ſolution muſt 
If freed by decantation. 


OBSERVAT ION. 


It is Eben difficult to form this, or 
even the lixiviate ales, when highly calcined, 
into chryſtals, on account of their great ſolubi- 
lity 1 in water; which cannot be remedied, as 
in ſome other caſes, by the addition of ſpirit 
of wine; becauſe, they attract the water more 
ſtrongly than the ſpirit ; and form a compound 

— becomes neutral to the ſpirit: as may 
be ſeen, by its floating on the ſurface of a 
very neh charged ſolution, without com- 
mixing with it. I have conſidered this ſub- 
ſtance differently, from what has been hither- 
to advanced by others, as a diſtin ſalt from 
the lixiviate, under the name of ſal ſapo- 
narius; as its menſtrual powers are ex- 
tremely different ; which undoubtedly con- 
ſtitute the trueſt mark of ſpecific difference 
in bodies. There is, indeed, the fame reaſon 
for deeming this ſalt to be different from the 
lixiviate ; as there is for the tartarum ſolu- 
bile, which is in like manner, acompound ſalt 
formed of two others. It has the ſame qua- 
lities, in other reſpects, as the lixiviate falt: 
but extends i its ſpecific attractions to ſubſtantial 


2 
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© hater fluid or cancreted, "ind t09any 
By, * refigous bodies, to w. hich. WP 
vs ah 
When. 2 of this falt is wo _ 
preyioully to the making ſope, it is called 
Fapital 5 ; and ſhould be of ſpeh * 
as that a pint ba . may weigh f 
— ; in which ſtate, it is proper 
fon ſope, * the r Wich it fat, 1 fub- 
ntial oils of any which appk cation 
nders this ſybſtanee. of great, conſer 
EE? for many Fc: a] and copmereind 
Finch of It is alſo, as, was above mentioned. 


uch uſed in medicine, as a 175 — 
one : but with leſs foros hs it is to he 


than was ſome time Aga fo it 1 5 
ven in the form of eat 

112 ate its wie, in Than 

pf the blednge, an in. IRA ne 


4+ 3 How — 4 „ „ 
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po relati * to nen fab, 


"AKE adi of ERP of a bolt 

ing heat ; and add to it, fal ſedativus, | 
in Ponder, pradually, { 0 long as any cbulli- 
tion 


4 N 


OnsxnFA+r6KHs b _— Kc. ns 
om appbars to follst the further adi xtüfe- 
Evaporate away part of the fluid, and the falt 
willthoot, which willbe the true refined borax, | 
N. B. Natfen mut being to be obtainks 
4 1 a native fübſtance, the cept in very 


=} tow places; and the fal Par lay in none 


hitherto known: when they; are required 
for this Erperiment, they muſt be previewlt 
ly ſeparated from Tea-falt and boruk; for 
the effecting which, proceſſes will be found 
| bolow ; | that for obtaining the natron, in 
Experiment XI. of Section III. of this Chap. 
ter; and that for the {al Iedativiis, in the 

rh of this Sevtion. 1 an Bo 


8 . 


= Arbe ami mae perde d ge chm nee: 
tral, with teſpect do all its charactets and pro- 
perties. It has the alkaline teſt of 3 
the colour of vegetable tinctures: and yet, it 
will not ſuffer a combination with any kind of 
atid, without deeompoſition; and cannot, 
therefore, Be ſtrictly deemed an alkali. For 
Which reaſon; I have choſen to rank it in a 
diſtinct genus, along with ſoluble tartar, and 
the ſalt produced from the fimple combiriation - 
"of fixt alkaline ſalts, and arſenie; both which 
ate formed on the ſame principle; that is, by 
| * Combination of * ae alkaline fats 
* 
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and poſſeis the ſame properties, with relation 
to acids, and alkalies. This genus I call 
ſubalkaline ſalts; becauſe, being compounded 
of a ſubacid and alkaline ſalt, they cannot be 
deemed of either the one or the other of thoſe 
genera; nor yet are oy neutra] ; as the at- 


traction of the ſubacid ſalt, and conſequently 
its control over the proper qualities of the 
alkaline, are inferior to thoſe of acids. As 
this ſalt has, therefore, ſo great an affinity, 
' with reſpect to its formation, with the ſoluble 
tartar, and the arſenical falt abovementioned ; 
and will be found to have the fame, with re- 
ſped to its qualities; having all of them the 
teſt of alkalies, with reſpe& to colours; and 
being incapable of combining with any acid, 
without a decompoſition; they are ſo much of 
the ſame nature in theſe particulars, which are 
peculiar to themſelves taken collectively, that 
they properly conſtitute a genus: though there 
is not yet any other ſimilar kinds of ſalts 
known, that can be ranked with them. 

Ihe borax, as far as is hitherto known, is 
not produced in any part of the world, ex- 
cept one particular place in the Eaſt-Indies; 
from whence it is brought, in a crude ſtate, 
hither, under the name of tincal. This ſub- 
ſtance, beſides the borax or ſaline part, contains 
a conſiderable quantity of a brown feœtid oil: 
the ſeparating which from it, and ſhooting the 


ſlealt into fair large chryſtals, is the refinement 

af it; which was kept a ſecret for many 
years at Venice, and afterwards. known and 

Ft 5 | Prae- 
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practiſed only there and in Holland; from 


whence one perſon has brought the art hither; 


and practiſes it with great ſucceſs, with reſpe&t 


both to the clearneſs and largeneſs of the 
chryſtals: and others have frequently attempt= 


ed the ſame, but without rie at 155 Per- 
rallel degree of perfection. 

Ihe real conſtituence of borax, as appears by 

this experiment and the next, is from natron 


and the ſal ſedstipus: but what: the artificial | 


means of the original compoſition of it are, or 
even of what elements the ſal ſedativus is form- 


nor, indeed, ſcarcely any 
theſe points, than that it is 
by art. The whole I could ever collect, on any 


more con 


ed, is not as yet ane in — 


creditable authority, even from thoſe who have 


been near the place of its production, is, that it 


was extracted rom ſome kind of white earth; N 


which wasput in pots, and placed under ground 
for a long time; and it is probable, that this 
white earth is ſome foſſile ſubſtance, which is 
found only in the particular place where the borax 
is made. But there is one circumſtance more, 
of which I am well ſatisfied from my own ob- 
ſervation; which is, that along with this earth, 
animal ſubſtances are put into the pots: 
for, on examining various parcels of yh 
tincal, I have always found, claws, nails, 
other of the cartalaginous parts of ſmall Sr 
mals, as birds or mice: which, together with 
the appearance and quantity of the fœtid oil, 


Wer with the laſt in the tincal, leave no 


room 


a ſubſtance produ uced 


— 
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d che double Gepa 
5 bs, isa very proper objeRt of f experimental 


dem to doubt this frat: WRtevet little infor 
anation is to d ati ef the original productien uf 
botax, the rensnethent Sa neverthelds;, fo 
tat a myſtery, B t mer of it 
= Be bay onde, . —.— 
vf its unalyratien And reebtnpeſition, 
are duly conſidered 6 the prihelpes laid dd%n 
in the inte6dufiery part of this Work: It ma 
de, moreover, thered from the 
ing effect v 
eral ſalts, not forged of the vitrielle acid, that 
3s Wn acid ib of that kind: and Tat its ullealine 
Pulis is of Teſs attraction chan other alkalies, 
rt ſhewWI1: Put of what na- 


nat . 


Borax is üſedd for many dtsgemiesl put. 
in various atts, but pafticulariy for the 
 £0mpoſition of laſs, and the' and ſol- 
deting of metals. It is alſo 1 
both it its ſitnple Nate, and fot the pre 
ration of the fal Edatitus: but hot vety 
quently in a and its moſt uſeful * 
quality is, therefore, its great proneneſs to 
faſion and vitrification ; ahd allo to 
thoſe effects in other bodies: in conſequence 
df which, it becemes of the greateſt utility 
to thoſe, who work in gold, filver, ot copper; 
as alſo to enamellets, thoſe who paint on glaſs 
with vitreous colours, and A other artizans. 


u 
the fal Rtdtivies has Un feu 


tute, in other téſpects, _ mild alkali 
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rat. ſoluble tartar E baue 
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Take 4 dilated ſolution. of xiviets falt, 
nal ada; to it gradually, while of a boiling 
heat, chryſtals or cream of tartar powered, i 
ſo long as any efferveſcence appears to be 
excited on the putting in a freſh quantity. 
Filter the ſolution; and either evaporate it 
to aryneſs: : or ſet it to chryſtallize without 
any: further evaporation ;, adding only, at 

proper intervals, a {mall proportion of ſpi- 
rit of wine; and fair oblong chryſtals with 
blunt angles, will be Formed, wing, * 
Weener. e . 


$a 19 5 


ps 4 ned | 


This ale which is of a peculiar nature, being 
formed by the combination of a ſubacid with 
a fixt Mkatine falt, is not properly referable to 

any other commonly diſtinguiſhed clafs : not 
agreeing with the neutral falts on account of 
its fuſfering a decompoſition on commenſtrua- 
tion with any acids: nor yet being alkaline ; be- 
cauſe it is neutralized, in a certain degree, by the 
combination of a ſubacid falt ; which in a great 
meaſure controls its alkaline powers. For which 
1 reaſons 
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reaſons I have, as above remiſed, found it 

neceſſary to rank it with the borax, and the ſalts 
formed | by fixt alkaline ſalts and chryſtalline 
arſenic, by meer commixture, which agree 
with it in theſe particulars, in a ſeparate genus, 
under the name of ſubalkaline, 

There is nothing peculiar, however, hiker. 
to known, with reſpect to the other qualities 
of this falt: which is ſeldom prepared but for 
medicinal purpoſes: when it is moſt generally 
uſed under the name of fartarum folubile. But 
from an ignorance of the ſameneſs of all lixi- 
viate falts, this ſalt, prepared from the al- 
kaline falt extracted from the aſhes of the kali 
of Alicant, was ſet up in France as a medicine 
of a ſingular kind, with virtues different from 
any other knowm and had even a place given 
to it in the Pariſian pharmacopœia as ſuch, not- 
withſtanding the tartarum ſolubile ſtands there 
likewiſe. The fame abſurdity was imported 
hither : and this ſalt, pretended to be thus pre- 
pared, 1s preſcribed by ſeveral phyſicians, as of 
a kind differing from any other before known; 
and ſold by the apothecaries company, and pri- 
vate perſons, at an extraordinary price, under the 
French name of ſelle de ſeignette; though it no 
way differs from the tartarum ſolubile, when 
prepared as directed by the college of London, 
provided it be reduced to a chryſtalline form; 
| which they have left. to the diſcretion of the 
er. | | - 


Ex PE- 
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'Exyzninent III. 


; Rennen of fubalkaline ſalts, by the i com- 
bination of ft alkaline ſalts and chryſtalline 
arſenic ; exemplified in the inſlance of lixi- 
viate Salts, and the chryſtalline arſenic. 


| Take chryſtalline arſenic, (that is ſuch as 


is commonly found in the ſhops under the 


name of arſenic or white arſenic) and add it 
to a boiling ſolution of an equal quantity of 
lixiviate ſalt. Evaporate the maſs to dryneſs ; 
and keep it in a cloſe veſſel ſecured from the 
air. The ſame may be done with the other 
fixt alkaline ſalts. 


OBSERVATION. 


This falt doesnot admit of being ah in 
diſtin chryſtals; but, like that — of iron 
and ſpirit of ſalt, on being deprived of ſo 
much moiſture as will keep it in perfect ſolution, 


it acquires a viſcid or glutinous eee : 


which is, however, only the effect of its form- 


ing a congeries of extremely minute c A 
It is likewiſe ſo attractive of moiſture, that it 
deliquiates in the air: and muſt be, therefore, 
preſerved in a veſſel well cloſed, if it be re- 


quired to be kept in a dry ſtate; and the re- 


1 of this falt to chryſtallize, is in- 
| | _ deed 
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deed owing for the moſt part to this TAY 
attraction of water; that quality being a — 
quence of the other: as may be ſeen in the 
caſe of all thoſe falts. which are prone” to deli- 
quiate in. K 

There is a very extraordinary circumſtance 
that! attends the combination of theſe. two 
faling bodies; which. is, that their union, 
contrary to the nature of moſt other ſalts, 
ſeem ta be: produced by a eemmenſtruation 
without ſatunatiun. For, if only a {mail pro- 

rtion. of arſenic be added to any quantity of 
Eciviate = it =_ not convert an Ne 2 
portion of It to the proper compound falt; as 
im the caſe: off all: other: kinds, (as far as Ha 
been. hitherto. obſerved) ; but combines diffu- 
ſively with the quantity: making the whole 
recede from its alkaline nature to a proportion- 
able degree: and if a ſmall quantity of lixiviate 
falt be added to a larger proportion of the arſe- 
nic, it is equally combined with the whole. 
Ellis is one of thoſe extrapittinary-pliznomena, 
winch.arfemco-prefens on am experinientaliexa- 
mination of it: auc which. ſeems to! indices 


. ecnjoining;tlroughivit dioſt. af notalb amdi fully; 
andi ſaltæ and:othe bedios;. bye muleing it par-. 
take;. in. ſore” particulars of the: qualities of 
each; vchile: it is: defective im-cthers; wol are 
effenttal:to: eant kind.. * 
- Inthe: compound faltprdtured by ir pfer 
coſt, 0 — 
e 


that: nature: has: formed this: heteroclite ſub- 
fſture; a8 & linia: butwizo ſprrral other generaz 
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ed, the ee qualities of the 2 ſalt 
are proportionably weakened, but not 0 
ed: though F aids cf any, Kind be added, 
they Wale cotetnenſtruate with it, auch dæpott 
E From this agreement with the 
other ſalts, which I have ranged in a ſeparate 
genus, — — L place 
it amongſt them: as ib anſwers to the charac- 
teriſtics of fuch, genus: though there are ſome 
properties in it, not in them, but 
peculias to itſel: which. are, the raluctance ta 
chryſtallize, z and the unſaturatg ſtate of. c 
bination beforg mentioned. Theſe ſingular quali- 
ties, as well as thoſè which conſtitute this a ſub- 
acid ſalt, are, however, nton tko man 
nes of: ys Ros e 2 of 
treatment, a, De ormcd, 
which will -readjly chrysler and. is inca- 
pable of being decompounded, by the aditition 
of — — below); and differing 
therefore eſſagtially from an kind formed; by, 
ſimgle commixture. Notwithſtandiog, from. 
whatever can be diſcoverd to tlie contrary, it 
_— to be .conflituted- of cha firms: ee 


. 1 808 of an gia hut, 
as an expeximent, it contributes to ſhew, the 
ſingular nature of arſenic in changing its na- 
ture, either ip-its ſimple{or CEN 
NO eee | 


Prez. 


nog q ExppnruenTs an 


Fb N Tv. 


Drevigefton of borax by acids, in wks to 
ſeparate the ſal ſedativus from the borar. 


Take any quantity of borax; and, ha- 
ving diſſolved it, add half its weight of oil 
of vitriol, or a proportionable quantity of 

any other kind of acid; and it will combine 
with the natron in the borax, and depart 
the other conſtituent of it. Put the mat- 
ter then into a retort; and diſtill over the 
fluid: and then continue the fire afterwards 
while any fumes ariſe, Having taken off 
the receiver, ſet the fluid by to chryſtal- 
lize ; and, after ſome time, ſeparate the ſalt, 
which will be found in it, from the mo- 
thers. Or the ſolution, after the acid is 
added, may be ſet by to chryſtallize; and 
from time to time evaporated, till all the ſalt 

of this kind, which will ſhoot, be ſeparated. 

The ſalt thus obtained, was firſt made known 
by Homberg; and by him called ſa/ ſedatiuus: 
but beſides this, another ſalt will remain in 
the mothers after it has chryſtallized ; which 
will be found to be the ſal mirabilis Glau- 

=O 
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and the vitriolic atid added. Or 6 
wie, if another kind of acid 2 for 
making the departure, fach other ſalt, as 
the natron dae e, of wall produce 
when combined. 
| 5 


polition of borax, of which” 1 Have abdve 
availed myſelf in of the general na- 
ture of it; and 32 alſo the ſal . 
which has been ſometimes cried u p as a me- 
deine of ſingular virtues; bur is at prefent 


though by means of water, at its firſt produc- 
na, it y be made to riſe with heat: yet, 
when collecivety formed, and once freed from 
moiſture, it becomes extremely fixt in the fire, 

and 1s reluctant to bein 
has not the acid teſt 9 ging the colour of 
vegetable tinctures: but 1 8 combines freely 
with alkaline ſalts; though without neutraliz- 


ing them to 4 perſect degtee, as was before 


mentioned. This dale cannot, therefore, be 


alkalies without. decoing | 

therefore plated: it together v 8 „ chry- 
ſtalline arſenic, ſome of the — fakes of 
vegetables and alum, under a pecuhar genus 
0 as they all retain 


Vor. I. | n S 


gives that liglit into the com- 


This ſalt has the ſame ten- 
ane to fuſe, and vitrify, as borax itſelf ; and 


diſſolved in water. It 


, e 
= = oo =_ 
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es. of acids than can be 


admitted bs . 2 eln is. 28 bas 


7 (4 i : th 4. 4 0 oo nd 


(T6 3f 49h 4112 rect 


Decompoſition of ſoluble y ig Fa apart | 


with a oi foes 


| Take any quantity of foluble tartar; and, 
having diſſolved it in water, add any kind of 
acid to it, ſo long as an efferveſcence appears 
to follow. The tartar will be ſeparated from 
the lixiviate ſalt; and a neutral ſalt will be 
formed, by the combination of the lixiviate 
ſalt and acid, of the kind correſpondent 
to the nature of the acid. Part of. the 
_ tartar will ſoon concrete and fall in pow- 


der to the bottom 'of the veſſel: and the 
reſt may be ſeparated by perſuin 8 the uſual 


: 4a. hn ia 


means of chryſtallization. 


* 
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OBSERVATION. ot 1 


The attraction of the tartar being * 
to that of any acid, the Iixiviate ſalt neceflarily 


i * ; F 
TEF 36-38 {7 & Mts 
„ „„ 


combines with ſuch as is added in this proceſs; 
from whence a depart is produced. It evidently 


appears by this, that —＋ ſubacid quality in tar- 
tar is not, as has been affirmed by ſome, ow- 


wur to a * of 0 acid —_— 3 | 


\ 
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it, more than is neutralized by the alkaline 
baſis; but to the weaker nature of the alkaline 
baſis; which, though combined with it, does | 
not: wholly. control its proper qualities; but 38 
leaves :{till a proportion of attractive power 9 
with reſpect to alkalies, though leſs than is = 
found in the acids when — 1 - The fame is 
_ equally true, with regard to the mineral ſub- 
acid ſalt of alum; Rich alſo bas the effect of 
acids in a {light degree, not from a re: 
dundant proportion beyond What the earth, 
which is its baſis, can properly combine with, 
bu from the defect of the alkaline power in 
the earth to counter. act the ſpecific qualities 
of the acid, 
This ea is not of any practical uſe; but 


it demonſtrates the difference of the nature of 
ſubalkaline from neutral ſalts, in ſuffeting a 
decompoſition from any acid whatever; pe” 
is therefore of ſome conſequence 1 in a ſpecula- 
tive view. 8908 | 


wy ExTTAIMEVr vl. 5 
Dean of the arſenical ſubaltaline fat 
by departure with acids. 
Take any quantity of the arſenical ſub- 
alkaline ſalt, prepared as in ExperimentlI. 
Proceed as in the preceding experiment with 
| the ſoluble tartar and the arſenic will be ſe- 
parated; the greateſt part Farne in 
the Form: of a magiſtery. ache e 


\ > © OB$SER» 


ing } 

— ag than tartar tofufier — 

water, will be the far greateſt part of it ihnme- 
ately ſeparated : which ſhewing the decom- 

poſition of the arſenical ſabalkaline neutral ſalt, 

the only end of this experitvionk, renders any 


5 further operation unn : as che prudels 
does erer e ay tha pobpce 
— 


* — 0 
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: $ECTION. UI. 1 
bee, 4 5 1 neural fats.” 


— 8 3 
1 hh 4 7 2 + WB + 


Ent = 

F ormation of abſolute neutral ſalts VIE al- 

kaline ſalts, and acids; exempli Red in the 

| Inflance of -the ſal pobyrbreſtus Hum the 
combi nation of ti n. fins __ of of 

un. ENT * 


Ak E any * of he 18185 ſalt 
. diſſolved in water; and add to them 
50 of vitriol gradually, ſo long as any e effer- 
velcence ng to ariſe on the Putting in a 


frel 
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Tech quantity Filter then the ſolutions 
and, having made a dye cvapor ation pro- 
Ceed to chryſtallize the ſalt; whip wil 
be e gr of eher vie: 
olatum. 


7 

” 8 * . * fo 

* n ir 
wi 4 4 
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This ſalt is motlerately ſoluble i in water; 
aud mag ba cagly formed into Chryſtals of 2 
middling fize. It is perfectly peutret to aciqꝭ, 
* alkakes of any kind. whatever; and can be 

mahyzod by phlogiſton added from a fart 
wy Ia stable coal, under a confidarr 
able de eat. * is 2 little uſe but 1 ip 


0 of 


yo he 7 


Slaninge 

war, in'eonlaquagce of it fluxing quality, in 
2 other alte, Joined. to its 6g 
„ee pred be pratifed. ow. oil, of 
Gerry borne mirabile Glaubezi 
wilt be : and, if the calcarious or g 
panariaus ſalts be combined with ail of vitzigl 
other ncutral ſalts will be formed ; to w 
hitherto no names are given; as experience o 
heir qualities has nat 9s yet lain them-t 

be'a le to any uſeful purpoſt. 
ſpirit of nitre bo in like manner combiged 
with kxiviate falts, the common ſal nitri or fal 
X 3 pete 


8 
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petre wil be formed; but the 8 .of 
this falt being of great imp „ we ſhall haye 
occaſion to examine the nature of i it more, 5 
ticularly and explicitly below: or, if the 
of nitre be combined with\patron, the — 
piped chryſtals, called the quadrangular nitre 
are formed; which agree in 9 other pro- 
erties with the falt petre. © | 
I ſpirit of falt be contbined with the Iixi- 
viate fate, a neutral ſalt greatly reſembling ſea 
ſalt is produced. This ſalt is called, by the 
college of phyſicians of London, ſpiritus alis 
murini cvagulatus; and à proceſs given 
ber it: but for What r I never 
card. Bil - a9 15 b 9Ids 
b ſpirit of Lal be added to natron, aineu- 
ual ſalt will be Produced; the chryſtals of which | 
are ſhort pyramids formed of cubical boxes, as it 
were gradually diminiſning in ſize, and let in- 
1 Welck ether till they form à pointed apex: 
giving a concave figure on one fide of the 
chryſtal; and a convex on the other. This 
ſalt is the true ſea. ſalt: though beſides this, 
there is found in ſea water, proportion or 
ſalt with a terrene baſis: as appears by the 
white earth precipitated on adding lixiviate ſalt 
to a ſolution of common ſalt obtained from 
Tea water. The ſea- ſalt is obtained by ev 
tion, and chryſtallization; both from the water 
of the ſea and many fountains and is found 
in ſome places in a dry foſſile ſtate. The 
qualities of 1 x ſalts are ben known: byithe 
v3 231g} 9781 VE 
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uiizarak ufs of it, to leave occaſion to dwell 
oe on it here. ls 31 04 S060 eee een 
vinegar be added to Iixiviate alt, a pe- 
1 of neutral ſalt lis formed; which 
will run into fuſion with! a, very moderate de- 
gree of heat; deliquiate in the air; and diſ- 
ſolve in ſpirit of Wine: and if this ſalt he 
formed of A iſtilled: vinegar, inſtead of crude, 
as is practiſed for medicinal / purpoſes, it will, 
on being fuſed, aſſume a foliated texture like 
tale; in which ſtate it is called terra folate 
tartari, and tartar; regenenatus. Both theſe 
names ar, however, extremely improper: 
fot this ſubſtance is moſt, evidently; both from. 
the nature of its: cenſtituence, and its qualities; 
a ſalt; not having the leaſt agreement with 
earchs ; and is cherafors very 5 — called 
terra foliata, inſtead of ſal lane and with 
reſpect to the name of tartar, it is with equal 
error given to it, for this ſalt has no ez re- 
lation te. tartar; than that the lixiviate ſalt, of 
Which it is in part conſtituted, is afforded by 

tartar in common 8 moſt other regerable 
ſubſtances. As it is, therefore, very improper 
to call it regenerated. tartar ; from its want- 
ing the leaſt appearance of thoſe qualities, that 
e, pecuhar to, tartar z; ſo, with reſpect i 
its conſtituence, K differs very evidently from 
it; a fartar contains a m much larger propor- 
tion of cgarth, that is. ſeparable From the other 
elements; and alſo. of phlogiſton in a com- 
buſtible en neither of which. are by expe- 
riment upd. in this ſalt. Ide college of 
tin X 4 phyſicians 


BxPBRIMENTS I 
EIS. London have ee 
more proper name to it, 8 its medi- 
 cinaV operation, in "it al d urcticus: but 
ey have rendered the preparation of: it vary 
claborate- and difncult, by requiring to have 
y white, and "wholly ſalubks ur 
pray Fagan to which, i ig requ 
that it ſhould be kept in fuſlon with a = 

of heat juſt ſpMcient to burn animal or vege- 
table ſubſtances, till fuch time as a ff 
'Þ made of tho aaa — ts; 


_ principally li &/0f rather burning; 
the neutral fate adler the eombination of the 
vinegar and lixiviate ſult; eee w0 ſhort, 
the falt will not attain the 1 ef 
whiteneſs, ner be wholly: hoble in the ſpirit 
of wine; and if it be too long contintied; 
the vinegar will be driven oF Hom the fake ; 
and render it not duly neutral; and conſsqui 
not wholly ſoluble on'that'aecount;” In der, | 
therefore, to determine when the heath 
duced its due effect, it is proper to uke our a 
little of the fale; and put 582 
a ſmalh quantity of water; to ſeo becher the (a- 
 lineſeparatefrecly from chocoaly part; and che ſo· 
lution bo free from colour: which; it found; Indie 
cates; that tho ſalt ſhould Be inſtantly re 


ed wen. 10 che heat. S 2g ſalt Hack for Wine 


2 „ 
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de e 49, 46S but, a 


afon, why it is ſuperior to 
| 12 e by {7b Raps” combination 


of Jixiviate ſale . vinegar, andthe:expence:of 
it is vo ——ů its diſfſcult and 


nn uſe of it is now 
diſc ntinued. Neutral falts 


the e nation' of vi- 
negar and other fixt alkaline alta, as woll as 
d digte; but Her have ngt been hitherto, 


t int R nor any 21 peculiar, ob» 
Fes opt; em a with rel relatlo Heir quali- 
| wid ee 


I's 0 F511. . 21811 58. 
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ard 7 |" BXDVRINENT- II. on Her 
Origin er of n nitrt, 5 e i In 


1 tes; oper matrices, rom the dir ly pegs 
; | Ox HATE. 530 2 Ne 9117 
Tale ſome. od. mortar, woocha 5 


A which the falts have. ah been waſhed by 
rajn, or other means, and the earth of 4 
garden. that has been, frequently manured, 
Mix them with freſh, horſe dung; and ſpread 
them about a, foot thick; but. ſa, that they 
may le as lightly as.may be on a floor in g 


#38 Ye 


place cavered over head, and ſecured "rom 
the rains. though, as much, as poſſible per- 
vious to, the air, Let them remain in this 
baden tg, ar Ayes: mon „ Ae 
tra! TO 


; \ 
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cg ſhould'þb frequently turned ober, 
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| 4 tired well together, : and, ; mite a 
Il urine; which. as. one quantity dries up, 
| ; ftiould be "replaced by another By this: 
means, the nitrous acid will Volkftcd _ 
the air by the.alkaline ſalts and carths 
tained in the mixture; and combining wi 
them will” form a "variety of nitrous: ſhits) 
At the end of Hier tim, yake' pare Of tie 
materials; and put them into a tub; add- 
ing warm water to them; and ſtirring them 
well about; that every part of the male 
may. be penetrated by the water ; and tl 
ſalt contained in it be diſſolved: and, when 
the whole has been well mixed, let them 
ſtar and 10 ſettle!” The groſſer Jha indiflo- 
Eien part being | bill to the l "Bottom, 
15 de out as mich 'of the fluid as can be 
— off, moder ately. free "From the ſecli⸗ 
ment, into another tub; and add to it, on 
| freſh quantity of the VETO : and ia: 
by means of a fever drain off the u 


A 


i 


put it to ms Schar: and; if os eren 

be to examine tue ho portion! of © nitr 

n add about W eeectl ts 
. fourth 
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fourth part of the firſt quantity of freſh 
water to the ſtraĩned matter; and, having 
ſtirred them well together, drain off tliat 
alſũ through the ſieve; and mix it with the 
reſt. Treat the folution, put to the 2 
quantity of materials, in the like manner as 
it was with the firſt; and do» the ſame by a 
third or fourth quantity, if there be ſo mucii 
of them. Let the ſolution ſtand then at 


reſt, that it may again become clear; and 
afterwards lads off the fluid from the ſeck- 


ment that will now again ſubſide, but in a 
much. leſſer quantity: andi hen no more 


a flannel bag, till it be free from foulneſs; | 


and then putiſthlie whole together. If the 
proportion of:;wood-aſhes/ mixt with the 

materials werd very ſmall, ĩt will be nom 
proper to àdd/ pearl; a ſhes, or any other 
lixiviate ſalt, in the proportion of about 
half a pound to a ſtone weight of the ma- 
terials, to conyert the nitre formed on 
terrene baſig into the true ſal nitri or falt 


petre: but, in order to know, 8 this be at 


jy ue _ eee 28 
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_ — An 
and ads ta) ut a fall eee 
ſolution of lixiyiate-falt;-obferving if a tur- 
bidneſt enſue! This-turbidneſs.is: the earth; 
which formed: tha baſis of the imperfeſt 
fattling' and departing hy lading off and 
ſtraining muſt be again repeated; and the 
ſahnion wilt then be in a fit ſtate to be eva» 
parated; in ordkr to the chryſtalhration of 
pellicl begin ta appear: and then being put 
inte a large glaſs receiver; the falts will in+ 
antly begin to ſhoot; and in a day or two | 
the chryſtalliration will be completed; when 
the: mothers may be poured off; and the 
chryſtals taken out; which will not, in;this 
caſe be either clear or of the regular form 
till rendered fa by another chiyſtatlization, 
with a previous purification, which may be 
beft made by filtering through paper. The 
| Mothers muſt alſo undergo- another evapo- 
ration; and then, be fet again ta ſhoot; and 
| _ muſt be 23 ti tho whole of the 
1 
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purification, it is a fronvenient actin to 
filter the whole ſokitien  Hitough Paper; 
after as mueh of the water is evaporated as 
it will admit, without the premature ſhoot- 
ing of he Alt; and inftcad of evaporating 


to a pellicle, fo much water may, in that cafe, 
be left as will form fair and regular chry- 
| Ralls: ſo that the whole may be done in oe 
Sperstion; except the recovering the un- 
chryftallized * Fatt from the mothers; which 
muſt, in all caſes, be done by 1 


eee 
0 En A * 10K. j 


"Mito: © Gps, when not vtoductd a- 
cially ee mares ſpirit of nitre with 
alkaline bodies, | from its proper acid ſpirit con- 
tained in the air, and any alkaline earth -br 
falt ſo expoſed to the air, that the nitrous ſpi- 
rit contained in Wr be breught to its ſur- 
face. Any body, eme, is ſpirit from 
the air, is call; eee the nitre; and 
without ſome ſuch matrix, it does not appeat, 
that nitre is formed. Many of the foſlite 
earths, and: _cretaceous ſtones, may do the 


cc 
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office of matrices; in a leſs, pow 1 devred) 
but the or ie al of” 45 | have called that 

which is baſis of animal and vegetable 
ſubſtances, when not too much Geer Ain 
phlogiſton, is the moſt active in Saber 
the nitrous ſpirit from the air: but ſuch 
earth, or any other wholly. robbed of phlo- 
giſton by calcination, loſe their ſpecific attrac- 
tion with the nitrous acid; and: conſequently 
ceaſe to be payer: matrices for the formation 
of nitre. The ſalt produced, however, in any 
other matrix, exceptthe lixiviate or fixt alkaline 
falt of vegetables, 1s not the proper ſal nitri, or 
falt-pette, in common uſe ; which is, as has 
been- before obſeryed, a c of the 
ſpirit of nitre and the 1ixiviate ſalt: but in ole, 
therefore, to convert nitre, prod uced b 
rene matrices to this kind, fit is nece 
add a due proportion of the pearl-aſhes or — 
other lixiviate ſalt: which, departing the earths, 
will combine with the acid, and form the ſalt- 
petre. The putting together all the materials 
directed in this experiment is not, therefore, 

abſolutely neceſſary: nor is there any exact 

proportion of each to the other required, to 
the producing nitre. But the mixing earths and 
dung, and keeping the maſs replete with putre- 
fying nen promotes the quicker formation of 
the nitre: as the earth and ſalts furniſh the 
proper matrices; and the dung, eſpecially if it 
be the litter of horſes, preſerves the materials 
in a hollow and divided ſtate, and gives paſ- 
age | for the air into a maſs of them, 
through 
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- throu b-the-imerſtices formed by it; While the 
putrefying ufihe: not only keeps the whole 
moiſt, which, accordin g to the principles befdre 
laid down, is neceſſary for the commenſttua- 
tion of the combining bodies; but likewiſe ge⸗ 
nerates volatile ne ſalts in every part of 
the materials vwhich, as well as the e r 
owerful matrices of nitrous falts. 

The whole of the nitre uſed, and iet 
the greateſt part of what is uſed elſewhere 

in Europe, is brought from the Eaſt- Indies: 
though there ate works kept on foot in France, 
— and other European countries, for 
the preparation of it; and many attempts, ſe- 
veral of which are not at preſent relinquiſhed, 
have been made, to eſtabliſh works of a like 
kind here. It is, nevertheleſs, obviouſly a vain 
project when attempted by private perſons; 
and undertaken for the moſt part by ill deſign- 
ing erafty men, to impoſe on others, who b 
their credulity,” and greedineſs of gain, are led 
to enter into — and ſuch other diſ- 
burſements, as give the projectors an oppor- 
tunity to cheat them, which when completed 
finiſhes the great work. The reaſon why ſuch 
an undertaking cannot be rendered ſucceſsful, 
is not, however, becauſe nitre cannot be made 
here, even in very great quantities, as the 

above experiment will fully ſhew ; but becauſe 
the expence of the proper materials and labour, 
eſpecially the lixiviate ſalt, either extracted, 
or as 3 commixt with the wood-aſhes, 
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amountsto much more cathe pid which 
who — — Holiaad, can afford 


. 
n 1 
epehee i provided, and labour 
applied, is evidently neceſſaxy, 40 1 6 not to 
be vbtained originally, but by a formation af 
it from thaſt elements, the: nitrous ts of 
the nit; and ſuch carths arid falts, as are dbove 
3 ig Tecra: of the ſeveral operations 
 evaporition and chryſtallization 3: which, are 
directed to be. practiſed in the above expeci> 
ment. ö 
"It-wny'be obe, that the pribe, at which 
&' is afforded by the Eaſt-lndia conjpany, 
evinces the contrary of what is here alitrted: 
as abt only the ſame means appeat neoeſlary 
forthe Stood Gtion bf what thay aver hut the 
: and profit of thecompany, and traders of 
whom they it, mbſtbe allowed as an 
additional experice ; while it is' yet ſold here for 
much leſi than would pay for the 
it in this Cornplex and elaborate manner. But 
this ſseming difficulty vaniſhes, when the cir- 
cutriſtances of its preparation in the Eaſt- Indies 
are Kno-. For, as i the taſe of fal Amme- 
nlacus alſo in Ægypt, a great patt of the work 
neceffary to its furmatiofi is done, with a view 
to other purpoſes 3” and: by the eoncurrence of 
ſerne natutaſ aocidents peculiar to the places 
1 + at protidoed, the whole of the ex- 
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the fluid drying awa ay by inſolation oduces 
a ſtrong ſolution of the nitre; which, being 
taken hoy and purified in that ſtate, is after- 
wards reduced to a chryſtalline form by eva- 
poration. By theſe accidental advantages, 
either an earth greatly replete and frequently 
mare nitre, or Wen pe ſolution of 
It, is, without expence, o in great — 
tities: and there is nothing 5 Rat 
io bring it to the ſtate of crude nitre, as im- 
ported here, than the extraction, by ſolution, of 
ſuch as is contained in the earth; and the pu- 
 rification by decantation, with the ſubſequent 
ch ryſtallization, either of that, or the other 
which i is obtained in the diffolved ſtate. 
The confideration of theſe ſeveral NN 
will ſhew the falſity of thoſe vain pretences of 
the impoſtors, who undertake to make nitre with 
eat profit in this country; and the little room 
4 re is for hoping to ſee any works of that kind 
eſtabliſhed here, unleſs by the public: but it is, 
nevertheleſs, a proper object of concern to the 
government, that ſuch ſhould not be wanting. 
For the ſame reaſon of policy, that makes it 
thought extremely neceſſary by the French 
and other ſtates, holds equally good: with re- 
ſpect to us; which is, that, if, in conſequence 
of the revolutions that are continually happen-- 
ing among the nabobs and princes in the 
Eaſt-Indies, or of the management of the 
European princes wich whom we may be at 
war, the means of procuring ſalt-petre from 
the places WHEIGE N we now © btain it ke be 
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taken from us, we might be able, in ſuch an 
emergency, to manufacture it among our- 
ſelves: and not, from the want of this in- 
ky, requiſite to our defence, become, in- 

ort time, àa prey to our enemies; as muſt 
* be the caſe, if, for example, France 
was well 1 wich this commodity, and 
the Dutch and ourſelves prevented, from 
bringing it, for two or three years, from the 
Eaſt- India ports. A work ſhould be, there- 
fore, always kept on foot: in which a certain 
number of hands ſhould be employed; who, 
having the maſter part of the work among 
them, could at any time lead ſuch a number 
of additional labourers, as might ſupply what 
ever ſhould be required: and though this 
would conſtantly be ſome expence to the go- 
vernment, Jet! it would be none to the nation „ 
but rather an advantage, in preventing the im- 

n of fo much as Was manufactured 


The crude. nitre brought from: the Faſt. 
ladies, under the name of rough petre, is of 
two kinds; a finer and a coarſer; the firſt of 
which is called the White pette, the other the 
brown petre: but unleſs in the caſe of the pre- 
paration of the f irit of nitre, or aquafortis, 
for which the white is ſotnetimes employed, 
they are both applied to the ſame purpoſes; be- 
ing firſt converted into ſalt-petre by purificati- 
= through the means of IS eee, 
and D 2 
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Ririntntter m. N 
Formation of an abſolute neutral 4 7 
combination of fixt alkaline ſalf, and cbry- 
 falline 2 7 1 exemplified | in the Caſe of 


"MM any quantity of common wha: or 
chryſtalline arſenic, and falt-petre or refined 
nitre, in equal proportions: and, Rav- 
ing reduced them to powder ſeparately, 
mix them thoroughly well, by grinding 
them together; or, "inſtead of grinding, 
the arfenic may be brought into the ſtate 
of flowers, by ſublimation. Put this mix- 
ture into a: retort,, well coated; which 
muſt be twice as big as will contain the 
matter: arid ſet it in a proper reverberato- 
ry furnace; fitting to it a · receiver of the 
largeſt fize, with a finall hole drilled in it, 
which muff point korizontally, The re- 
ceiver, howeyer, ſhould have water put in 
it, in the proportion of a pint to ſir pounds 
of the nitre; and ſhould be fixed to the 
neck of the retort, by a ſtrong lute; ; Which 


may be made of lime and T oil. Two 
or 
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or three pieces of burning charcoal muſt 
then be put into the furnace; and their 

place ſupplied with others, when they are 
nearly conſumed: and by this means u gra- 
dual, butvery gentle heat, myſt be imparted 
to the veſſels, till they begin to grow ſen» 
ſibly hot. The receiver will be then filled 
with darkiſh red fumes, that will be cone 
denſed by the water contained in it: to 

which jt will give a very fine blue colour. 
that will grow deeper as the diſtillation ad- 
vances. The operation mult be thus con- 
tinued, the fire being increaſed by very ſlow 
degrees, tall, the retort being red hot, the 
fumes ceaſe to riſe in any material quanti» 
ty. The fire being then ſuffered to go out, 
and the veſſels grown cold, they muſt be 
taken aſunder: and, the retort being broken, 
a white ſaline maſs, or cake, will be found 
at its bottom ; and ſome flowers of arſenic 
in the upper part of its cavity and neck. 
The cake of ſalts, being carefully freed from 

the arſenze, muſt be powdered and diffaly, 
ed in warm water: and, before the ſolution 
grows cold, it ſhould be filtred through pa- 
per, to > purify it ſtill further from the re- 
| 1 maining | 
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maining arſenic; and then ſet to ſhoot ; 
but without any further evaporation, than 
what the air may effect by its being expoſed 
to it for ſome time. Chryſtals will at length 
be formed in it, of the figure of qua- 
drangular priſms, terminated at each end by 
quadrangular pyramids; which will be the 
abſolute arſenical neutral ſalts, with a baſis 
of lixiviate ſalts: and over them will be 
found other chryſtals of a needle-like 
form, being part of the ſalt-petre, or ni- 
tre, not decompounded; as alſo a pel licle 
on the ſurface of the ſolution, formed by 
a part of the arſenic not decompounded, 
or combined with any of the other ſub- 
ſtances : and there will alſo be the appear- 
ance of a ſaline vegetation ereeping ny 
the ſides of the veſſel. | 
If it be deſired to form this ſalt with a 
baſis of natron, it muſt be done by previ- 
ouſly preparing a nitrous ſalt with ſuch ba- 
ſis, by means of ſpirit of nitre and ſea falt, 
according to the firſt part of the proceſs in 
Experiment XI; which muſt be ſubſtituted 
inſtead of the ſalt- * in this ee 


When 
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When it is deſired to preſerve the blue 
fluid produced in this proceſs, which being g 
the ſpirit of nitre departed from the ſalt- 
petre by the arſenic, and combined with 
ſome ſubſtance (not at preſent underſtood) 
borrowed from the arſenic, may properly 
be called arſenical ſpirit .of nitre, or as by 
ſome Stabl's blue ſpirit of nitre, it muſt be 
immediately poured out of the receiver, af- 
ter it is taken from the retort, into a phial 
or bottle, with a ground- glaſs ſtoppel: for 
if it be ſuffered to have communication 
with the air, the ſpirit will be e 
ang the 1 colour will go off. | 


; OBSERVATION. 1 
It is s particularly neceſſary, in the 3 pro- 
ceſs, to be extremely cautious in raiſing the heat, 
eſpecially in the earlier part of the operation: 
for, by an error in this point, an exploſive effer- 
veſcence of the matter may be excited; which 
will burſt the veſſels with con iderable force; 
and both fruſtrate the operation, and endanger 
thoſe who may be near when the accident 
happens. The fame is liable ta occur, if an 
heterogeneous matter, containing phlogiſton, 

as the animal and vegetable ſubſtances, or mi- 
neral ſulphur, be commixt with the nitre or 
arſenic when employed for this purpoſe: and 
14 in 
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© In order, therefore, to provide againſt the mil 
chief conſcquential to ſuch an W — Boo. 


Ber 29 Bs to perform this gener undder 


ed of the arten and the lixiviate falt, which 


228 


himney, that may be tene telle wich 
a proper ſcreen of door, en d burſtin 
the veſſel, by means of a . ; by whid 


may be let down at a dance, Without hy 


proaching the furnace. 


The falt, produced by this proceſs, is forms 


was the baſis of the ſalt· petre; the ſpirit of 


nitre being departed from it, hy the ſuperior 


2 of the arſenic; whicl in this Pale 
eems to aſſume the nature ind” offic of an 
acid: for the compound falt will be found to 

want all the characters, both af acid and al- 


kaline falts; and, likewiſe, to refilt the action 
of all acid ſpirits, ſo as nat to ſuffer a de- 
- compoſition when any are added to it. From 
' theſe reaſons, I am induced to rank this kind 


amongſt the abſolute neutral ſalts, with which 
it agrees in all particulars; except that it adryits | 
of being eaſily analyzed by heat in the open 
fire; or decotnpounded by the vitriolico-me- 


tallic neutral falts, in conſequence of the- ſu- 


perior attraction, there i is, betwixt the arſenic 
and metallic body, to that which is betwixt i it 
and the fixt alkaline Glts: in ar wk of 
which, -a double depart is cauſed e pro- 
perties of chryſtalline arſenic are, however, 


moſt remarkably paradoxical; as it is only by 
ſuch treatment, as is pradtifed 3 in this proceſs, 


that a At of this nature 25 Produced: for = 
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1 alkaline f falt be combined with the arſenj 
1 le commigture, as other ne 
are ed, ts bf 7 is the reſi 
Thich mer he 2 the add litior 
of any acid if the aj e and ch ſta 
arſenic at in the manger, 451 in 
experiment, be ſuhjected to heat in 192 op 5 
ſo that the air may have oe to 
exploſive efferveſtence, reſembli ng that be hat br 
nitre and phlogiſton, is excited in it; 
arſenic is diffipgted, aſter it has 4 4 
ſpirit of nitre; except a ſmall qua Ae WI Maß 
remains combined with the lixiviate ale; 
weakens pr tionabiy its alkaline qualities. 
ou — effect 5. indeed, * der er 
for; When it is coniideree Q 
tral falt of LANG formed as above, ma a 
nalyzed by heat; as it will appear, that l Gaick 
ade of the arſenic, which preventy' the 
oduction of ſuch a falt in the o fre, is 
FT by the intenſe heat 3 by the 
rapid commenſtruation of the bodies; which 
amounts to an exploſive degree, and conſe- 
Fes ſublimes the arſenic ; 28, indeed, il 
he caſe likewiſe even when the operation 
performed in cloſe veſſels, if the heat be | 
— augmented by very flow 
There is not any practical uſe made of the 
bove proceſs ; ; the falt obtained by it, not 
thr, been hitherto applied to any purpoſes 
jn medicine, or other arts. And the arſenical, 
or blue ſpirit of nitre is, as yet, only an — ; 


ject of cyviobity. It is however prodgble, that 


the 
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the invention of the blue and green dyes, called 
Saxon blue and green, had its riſe from this 
heat : as they are founded on the prin- 
iple of producing a blue colour by the action 
of acids on chryſtalline arſenic, combined with 
Glpbar: oil * vitriol, and yellow arſenic, 
which is in fact only chryſtalline arſenic with 
which ſome 5 ſulphur is combined, be- 
ing the principal materials uſed. "7 


EXPERIMENT IV. 


Converſion of one kind of abſolute neutral 
into another, by departure; exempli led in 
tribe inſtance of nitre changed into the 
tartarum vitriolatum, by means 5 of oi 1 
vuitriol. 


Take crude nitre, or, if more conveni- 
ently obtained, ſalt- petre, two pounds; and 
having put it into a retort, add to it one 
pound of oil of vitriol; and place it in a 
ſand-bath. Fit a receiver to the neck of the 
retort, of a large proportionable magnitude; 
putting firſt into it half a pint of water. 
Diſtil then, with a heat gradually increaſed 
to the hotteſt degree, ſo long as any red 
fumes riſe into the receiver. When the quan- 
tity of fumes ſeem much abated, notwith- 

ſtanding the fire be at the higheſt pitch, 
| 2 let 
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jet it g out. When the veſſels are cold, 
break the retort: and, in the bottom, will 
be found a white maſs or cake of ſalt E 
which being chryſtallized, will be found to 
be tartarum vitriolatun. 
In this proceſs, the oil of vitriol, 5 
its ſuperior attraction, diſpoſſeſſes the lixi- 
_ viate ſalt, which is the baſis of the nitre of 
the proper acid of that ſalt; and, combining 
with the lixiviate ſalt, forms one of ano- 
ther ſpecies ; which is conſequently the tar> 
tarum vitnolatum ; and no Way different 
from ſuch as would be produced, if the 
dil of vitriol and lixiviate ſalt were com- 
a_ in their ſimple ſtate. 

The ſpirit of nitre, which was departed | 
Is the oil of vitriol, and ſupplied the 
red fumes in the —— - "_ be found | 
in the receiver. | 
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The like tranſmutation may be made of ſea 
ſalt into Glauber's ſal mirabile, by adding the 
ſame e of oil of ws 3 8 pro- 
ceedin 8. erwards as with the nitre: EXC 
that it is proper ta encreaſe the quantity of 
water; and to mix it with the oil of vitriol 
before the ingredients be put together, inſtead 
of kg g it into the receiver. In mixing 
rom 


3 4 
We of vitriol, how t s 
Proper to uſe ſome caution, on account 9 the 
el t heat generated i in their ommenſtruation; 
to avaid the inconveniencies of which, it is 


beſt to drop the gil of vitro gradually into the 
water; waiting each time till the heat abate, 
if it appear more. than will, bear the augmen- 


tation, reſulting from a further commixture of 
two fubſtances. 
5 her hefame changs pill be produced wit be 
to the nitre, 0 crude vitrĩ 
calcined to ME EN Meds inſtead of the oil 
of vitriol, but in chat caſe a depart is made on a 
doyble principle: for the ail of vitriol, in the 
crude vitro], is attracted by the lixiyiate ſalt, 
which is the baſis of the nitre, in a higher degree 
than by che iron with which it is a, po, d, 
departed from the iron, ſets that at is. 
berty, to combine with the ſpirit of nitre, 
which it at the ſame time departs from the lix- 
ite falts of the nitre : but the heat volatilizin 
che ſpirit of nitre in a degree, which fark 
the — force by which they are combined, 
_ occaſions it to quit the iron, and come over in» 
to the receiver, where it is condenſed. 

The converſion of nitre into the. ſal 
chreftus may be alſo effected by the ſub «4 | 
ing other vitriolico-metallic, or terrene, neutral 
falts, in the ſame manner as with the crude vi- 
triol : but it is not practiſed with any; except 
in making the fpirit of nitre or aquafortis 
with green vitriol in this country; and, on 
ſome occaſions, in other places of alum. 'But 
when this is done, the operation requiring a 


greater 
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R 4 r 
| iris of Ms; by vittibies-tetrene, or 1 
fats, uſell inflend'of th Gil of vitkior; yet 

ſaitis/ daes abt fold $608 (4s Wah” dee 05 
ſerred) of fpfrit of (hit Dro witl ' fue” 
aAledlifie Ales theeugh i eh b, 4 
obrdling to lie ſeries of fuber fte attfacftchd. 
For die fpirit' of falt bag db fon a Attacke 
power, With pet to iron, that it wilf not b 
ſeparated fromm it the heat of moderate g's 
aud, ON wikt! de erte Fort ce fit 

alkange ſale, if c6mbines with the ion; ank 
reiuins cim ec wit it, conträry tö the H- 
tuße of other acids in the farne circurtiftatices; 
avid to its 5%; When cortibined* with other al- 
| kaline bodies. This will be found on ſubje 

ing ties tigte of green vitrioP and” Saen 
ſt; 86 che Heat wat will diftif fpirit of nitte; 
fat che. MATE of Vitriöl and nitro: 
for little or nne of the ſpirit of falt will be 
fund ts b But the: fatts will run into füfi⸗ 
on and Bol with the Beat, without firther 
dc than cheat a doubte/ departbre is thade; 
and the oil of vitriol, which wa was at * =: 
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appears to have known or diſtinguiſhed, this- 


ons, with reſpect to ſpirit of nitte, and ſe l 


* My . 


* 


ſalt with the iron: which kind of ſalt, as we 
obſerved juſt before, will not eaſily ſuffer a 
decompoſition with the heat of culinary fires, 
while in cloſe yeſſels: probably on account of 
its great proneneſs to run into fuſion. 


- 7 


This proceſs, with reſpeck to che nitre and 


oll of vitriol, is at preſent much practiſed for 


the preparation of ſpirit of nitre, and aquafor- 
tis: the great fall of the price of oil of vitriol, 
occaſioned by the improvement of the man- 


ing rendered it as well more cheap, as eaſy, 


in uſe, with reſpect to oil of vitriol and ſea. 
ſalt, for the preparation of ſal mirabile Glau- 
beri: as natron is not to be, obtained in a 
ſimple ſtate, without the difficulty of having 
it recoyered from the fountains, which afford it, 


and afterw-ards brought from remote countries: 


and indeed it was the method introduced 
by Glauber himſelf; who was the firſt that 


fall.. 
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falt, for the preparation of agua regia :- which 
is a commixture of the ſpirits of .nitre, and 


ſea ſalt: but in this cafe, the proportion of che 


ſpirit of nitre to the {ca ſalt, ſhonid be more 
than double what it can decampound . 
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DE of. abſolute. gy Tae by 4 
parture, through. the means of pblogiſton; 
exempiiſied in the inſtance of. ian n 
decompounded by cbarcoal. 
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Take of fal polychreſtus one ounce; 
and mix it, by powdering them together, 
with an ounce and a half of charcoal. 
Put them into a crucible ; and, having co- 
vered it, Ras them in a fire ſufficiently 
ſtrong to fuſe the ſalt. Take the crucible 
then out of the fire; and diſſolve the ſa- 
line part of the maſs found in it, by boi 
ing it in a pint of water: and afterwards 

purify the ſolution, by filtration, from the 
earth of the charcoal. The phlogiſton of 
the charcoal will be now combined "ith 
the acid of the ſal polychreſt, in the ſtate 
of fixt or mineral ſulphur; and likewiſe 

with the lixiviate ſalt, which was its baſis ! 
but is now in a departed ſtate, forming 
the hepar ſulphuris in the ſame manner, 
as if ſulphur and lixiviate ſalt had been 
fuſed: i and TOs diſſolved in an 
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346 Exvtiirfibwts AH | 
water. In order, therefore, to part 
the ſulphur ror the aſt, vitiegar ſhould 

be added, int & prverpitation be mide of 
the folphur.; from which the ſohution of falt 
ma be ſeparated by  feeondfittration,, The 
ſalt, which will be # reatral Run formed of 
the lixiviate ſalt and viriegar, may be reto- 
vercck from the fluid by evapbration; and 
i it be expoſed: in A crucible to a ſtrong | 
fire, the vinkgar will be volatilized 5! and 
obtained ini: æ pure and ſimple" ſtate; Tht 
acid may be allo ſeparated from the phlo- 
gNoh; with which: it is combined; by burn- 
ig ; and mæy be collected by means of the 
bell or ofher proper apparatus. So that this 

- firoceſs'effetts a perfect analyſis of the ſab 
pblychbeſt; by which, botk the acids and 
the alkaline ſält Which id its baßis, may be 
obtained in: their pure ard orĩgmalł ſtate; as 

befort their combinhatiomm 1 
If the precipitation of the fulphur be 

made from the ſolution of the hepat by 
| ſpirit of nitre, in the place of the vinegar, 

the lndviate ſalt may be afterwards freed: | 


from it by deflagration, according to the 
manner 
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manner in Experknent DX;-as the compound 
mech Will be die kel vii, of fat petre. 


of Hout el Ys 210 12 9911 
358 54 %“ ee Jane I be 
bipoſiticn.of ablolute eiitral kalte 


ed for or any 1 medicinal or Economi: 
00 5 20 3 and the "only. uſe of the proceſs is I 


an Eperimental ap} plicati oh for Giſtoverin ing! 
proper baſis of each BR 4 of falt; and heving 
N55 | 


hk! which F phloc {ſari under certain cit- | 
 cumit ods, hol Sin. thie i ries of attractions 
a o tho e with wil con bike with, an 


is, 4 £12 tz 34's 4 
Syn os 
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ing on" pie n Maler 


2 
Tale nitre Wd dite 1 588 600 ; 
. lay, Potters 
. extthy"or” "bole, tothe conſiſtente of a 
pate. Form it Inio' balls; anch Place it in 
the,air.;, | 


Nen re it be Fe dry, temper. ir 
again in the fame - -mannes in make it 
into balls as before ; and dry itt thoroughly. 
After which, put it into a coated retort; 
and, having placed it in "the fire, diffil 
with a very intenſe | heat: and part - the 
ſpirit of nitrewäll de brouglit over rer. 
Vor. J. 2 : Opal 2 


. 98 r az2at 
een re Lai Eder: 


powdering chem together 
. h hace be 55 


noch; = Tied 
n its re: 
The uſe * powdered tobaccs. 
earth, bole, or ſome ſuch ſubſ you as bee 
not eaſily le of \ ble: 18 | 
elude the liquefaction of the. e 
gain a fluid fate by fufion, it will re 


analyzin wer of an Extreme intenſe t; 
TE ada 


procels — any 
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uſe at preſcht ; the chethod of obtaining {pi 
of nitre,. the aid. of |  vitctolic acid, ei 
ther in its imple ſtate, of the form of | rüde 


vitriol, Wholly excluding Wi. whith is more | 
-tedious:and pen operation. ni AURRF 


. RIES og REO 


by JIA, 
FOLD of nitre by 4 rl wi 01 
1:3: * N 728 42 el. 215 7 wt 1 
| . vi 10 ; 
$434 284 2 of. « | 1 ie 


See Experiment IV, fodder on i. | 
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2 le ane 
"' Fake 0 neh of se, aud. Kale n 
hay crucible. Throw into i 8 
fare, finalll Pieces of Pra. s/n fo long" 
n, or omiſſian.of. 1 88 


4 


* 
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N or omi 
Jar of fiery ſparks, ſhall anſu the further 
N op Take the' crucible then 6tit of 
the fire: anc |, having made 4 0 oy of 
2. 8 
the faline Pert f wala fou 
Purify ät from che earthy mater 
non; aud afterwards brirg f to dryneſs | 
Evaporation, . The nitre Will be oY | 
wholly decompoynded ;--80d che remaining 
med nd. or r alkaline ſalt of 
My "Onspavaizion,... 1 
ahn. e nitre may be perform 


25 781 


ett ZR ; by 


| al: and it is r 
combuſtion; of which. we have: amt con- 
| fidered the nature; and ſhall have further 
occalion to animadvert 1 upon in che obſer- 
vations on the ' experiments relating to "the 
nature and production of fire. 
"Tas 2 roceſs was formerly 1 in uſe j 
the chemical p e under the notion, A 


a ſalt of a = culiar nature was produced bi it; 
to which the name of ft nitne was abſurdly 
given; as ſuppoſing ſomewhat of the nature of 
Sea was retammed in it. Fut the ſpirit of 
nitre being (diſſipate: 
heat produced by, tits rapid commer 
with the phlogifton of the chatcoal, nothi 
remains o that Jalt, except the Alkaline "baſis, 
which is the lixiviate Hütten whenee the 
1 the name, andifutility 4 
proceis in ac A — AR 0 | 
| B This 5 1s le perfor: d, for medi. 
cinal purpoſes, With mineral fülphur, in in efs 
proportion than will deflagrate the whole quan- 
af nitre uſed: and. che: ſalt produced is called 
fal prunelle ; though it is, in fact no other 
tian the lixiviate falt, with ſome e 
ofthe nitre not decomf dune ed. or 
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Aub of ſea Salt by incal wr wy 
See Experiment VI:. and. Proceed: as in . 5 


44 * 


1 of. the nitre. 


Exrz- 


Off TAT Bon on” Send] 8 Ke. Jar. 


| ExrEKInENT XI. e 
Pe er ompoſitio on of "ſea ſalt, by departire' with 


ſpirit. of - nitre, and ſubſe quent deflagration 
with charcoal, 1 in order fa 2000688 thei na- 


den 6 or ” alkaline baſis of ne in 4 . 4 and ſe- 


„Take by: 4 Galeia one: ts and, having 
put! It into a retort, add to it one pound 
and Four ounces of ſpirit of nitre. Diſtil 
the mixture in a ſand- heat, till the ſpirit of 
falt, which will be departed, be brou ght over, 
and a nitrous ſalt, formed of the nitre and f 
the alkaline baſis of the. a be left dy 
in the retort. 

Take this nitrous Late; dend * 
Wee it to a ſtate of fuſion in a retort, 
aut to it fall L of charcoal, 10 long 


ſhall ene. Ned the Seht then from 
the fire; and diſſolve the faline part. of the | 


maſs, found in it, un boiling. water ; ; and 
—— NN _ ior recover 00 05 : 


cxined vil be the aan er min 
kaline ſalt. 2 3 


I 


. — i R 2 
— ys .. ——— 


> ſpoſſeſſed the ſpicit of ſalt, and combine 


| ſack baſis, which is the natron, pure, 4 


„% Bre AND: - 1) 


© 1OB82pvaTION.: 
In this proceſs, the hi. of * havin 


with the nagen, Srhich was i baſis, a nitrous 
ſalt: is produced; that afterwards. 1 
With the phlogiſton in the cha 

ſame manner as happens in the caſe of tho 
common ſal nitri or ſalt-petre. fiatron, 
therefore, being departed, in this deflagration, 
from the ſpirit of nitre, by the ton, 
remains in the crucible, together with the in- 


8 unde earth of the charcoal, and ſotne 


proportion of the lixiviate ſalt; produced 


a1 Pa the combuſtion; from 
Nied u l A et Toi 


lized, Sanne by e Jl 
allIZed, 18 e t at dee 

as ĩt is alſo e e Leh by 
This 8 is not of any practical 2827 'but 
it i in a {} E view, of ſome importance; 
45 it affords & the cah eaſy means of n 2 ni 
trous ſalt with the baſis of ſea falt: as allo 


rated from avid or any other body: 


gives an o e ag of forming the alma 


neutral ſalt with a a of natron; and alſoof e 


ammining, and demonſtrating, the true nathte of 


ſea falt, with reſpvct to its conſtituerits: The alt; 


thus produced, will be fountlin-thispure ſindects 
be the ſame with the native mine Fre fixt alkaline 


| ft, found, ii 0 founta in arts of the 
World; AE rot Abe 9957 lixiviate 


far * le 8 ee dee 
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combined with the'vitriolic acid, the fal mira 
bilis, inſtead of the ſal pol) ; which is 
by the other; in being leſs ſoluble 
water, and conſequently admitting to be 
more eaſily chryſtalliaed —and in the not hav 

ng th r be fo ſtrong à degree; 
EXT NIN 2x7) XII 
Derne of fea Fa, by the” bitriol and 
2 mitrow en 
erin ja NV, and obſervitions on. it. 
ExrzRIM ENT XIN.” 
Huh 1 arſenical abfjolute — Rue. 
Take any quantity of thearfemical abſolute 
nebel formed tas in Exporiment III.; 
and put it into a pruciple or other ſuch ueſſal. 
Place the crucible in a reverberatory ſire 3 and 


continue it there, ſo long as it appear td 
emit any ſumes. Being taken out, the ſalt 
will de inen pies 


* 153 <no1 ; 2 8 2217 1115 2 12 : ; 2 
II! = -OnppavatiON.: S 
| - The combination, betwist che bt bz 
Alt, and the ling arſenic in the arſeni- 
3 a nature; that 3 
y deſtroyed by heat in the open fre. ff 
PORT part af the arſenic therefare ſuhlimes 
in this and leaves the fixt al 
ſalt; _ not v4 Sure, 15 Tb Hoe at 
vis longer ct ce, and Pa 


ng heat, is alle in experiments 
Z 4 | of 
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af this kind, 4d 40 Gaſſer the! fit alkaline. als 
40 fegain wholly its nature. For the preſence uf 
the arſenic may eaſily be p̃rrcewed in this falt, 


by its effects when faked Lich metals. which 
will be found to be affectid in the fame mane 


ner, as hy a leſſer quantity of -arſenic >:arti+ 
cularly copper; that is whitened; by it. 


Ex NN NIV. nc 
Decompoſition of the ar. onal abſolute Tra} 


elt by means. of metals n 2 ＋ Hs 


 Inflance iron. 


A MIX A ANT I 
'= Take any quantity: of the arſenical ed 
tral falt; and mix wright. four titnes its 
weight of irpn filings; or, what is better; 
the magiſtery of iron precipitated, as belbm, 
from green vitriol by means of- alkalinie 
ſalts. Put the mixture into a coated: ody 
or retort, with a proper head ene 
and, having placed it in the open firdl of 
a proper furnace, give a ſtrong . ; which 
need be continued only fe a ſhort time. 
When the furnace is s cold,” a. metallic maſs 


Will appear ät dhe bottom” of the ketort; 


and, over.; that, another «of falt; bib | 
I GE ores to; be _ 


2 
155 aral 5 


5 7 F 


bon thei afſeni ic. 
| eontain lord 0 


2 2 t n 
be con 


unix A an wk icon, 1 Meh Fl 
repeated; ! 
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In this proceſs, the iron, which; as lias been 
laid dawn beſore, and is demonſtrated by this 
experiments has a: ſuperiot᷑ attraction, withithe 
atſenie, to the fixt alkalineidalts, diſpoſſeſſes 
that with which the arſenid was combined id 


geutral ſalts; and therefore makes a deuompo. 
fttian . The ſame: decompoſſition cinay be prud 
duced by the other metals: boar che et 
the arſenic with much leſs . mod iron, 


ding 


at- 


alle N 
The fame ma 555 „ ede, No groen © Uto 
be added inſtead of pure iron: but, in that 
cafe, a double depart is made. For the attracti- 

on being ſtroriger.betwixt the iron and tlie ar- 
J than betwixt the oil of vitriol and che 
iron, the 1 iron and arſenic neeeſſarily combine; 
and the compound fermed, being neutral tg 
either of the other bodies, they Are con egen 
Ipy ſet 2 combine with each ther 


11 mixt. On-which acgod 5 
50 O ente as is found in the bottom of — 


i veſſel 


1— To, 
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ſe eng wh the malic maſs e 
fixt alkaline ſalt; which is the reſult 


when the i iron in a fmt le fate is 1s put t to 
arſenical neutral falt in this experiment. © 


This proceſs n — 


moment in demonſtrating, that extraordinary 
quality of arſenic, of haing res _ 
tion with reſpact to iron, than ef 7 
lixiviate ſalts, SECT boſs 


boiics have in the alkaline ſeriet, at the ſame 
tiene, chat it diſplays an acid nature in neutral - 
2 ů them; 
a falt v fiſts a dooompoſition 
the addition of oil of vitriol, the firſt . 
ee the ras. N J ub 


OY 
171 * 8 * r 
PF as” 4 & uy ; 4 


*% 4-4 


- Bxyvniunnr" Xv. org 


2 ie 


#t + + 7 ; SES ls Wn 7 11 TE? PH} $2940 


e 'by the com: 
| - > bination of acids, © and dell alkaline 
oſs ; r 5 in "the infance of 4 


10e « Gluten 7 volatile Lat ive 6 
and add to it pil of 'vitriol, till a-ſaturation 
enſue.” Evaporate the ſolution, till a ary 
 falt remain: Which may de formed into 
tranſparent cakes like thoſe. ef the Eaſtern 
1 A — it in 2 


FY 34 wx 
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maziner, in a proper furnace, that ons 
third' or more of the glaſs may be within 
wiey expoſed to the fire. The gfaſſes 

aid be only half filled with, che ſalt 
through the neck; which muſt be ent 
jen 90 and covered, 4 0 operation, 


mw "a 
1 


y opt 
«4 


It, 1 f this acid, Inflead of the 
Og of ing wel of the Engliſh manufactures 


of al Ammoniacys, this has. generally been 


— amarum, Which is a 
rene neutral: ſalt, contained in the bitten — 
mothers, left after the extraction of the: falt 
from ſeawater, was employed for — the 
acid. A work of this. nature was 


London: who, by mixing putrified ur 

the. bitter of ſea water, produced this falt: the 
volatile ſalt in ſach urine. — canh. 
which is the baſis of the. ſal cathaxticus ; and 


cambining. with. the ene the other | 


conſtituent of that ſalt. 


4 es 4 


This work has been many years ago as 
continyed: but another of the fume 3 — 


again ſet on fc about the year forty, undder 


8 | 
Ex 3 Te PLE YSSENY ſanction 
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2D Experiments Ad 
agetion ihe « patent; but I believe it ig n 
diſcontinued: as it is ſcarcely nn moor 
985 5 81 the ingr rs ro 
y the exp ace "I. 
Ace and of 1 fac 
cvedcd | —— — dgoulk ki 
and to a os this ſalt at ſo low a rate, as that 
brought from the Eaſt is fold at. Any kind of 
ſal Ammoniacus would be an advantageous 
product to this country: and the ſalt produced 
the above means, though notequal in good- 
neſs to the true, for ſoldering tin and copper, 
or ſome other ſuch uſes, might yet even in 
thoſe applications of it be diſpenſed with; 
and for medicinal purpoſes, where it is ana- 
| for the fake of the volatile falt, it Is not 
in the leaſt inferior to the true. 
If ſpirit of nitre alſo be cobbled: withivg. 
latile alkaline ſalt,” a neutral falt like the above 
will* be produced: and which has —— 
much the ſame qualities as the true ſal Ammo 
niacus. | But as the preparation of this falt is 
more expenſive, than either that formed of 
the vitriplic acid, or ſpirit of ſalt, it has ſeldom 
been produced. F 6 medicinal uſes, in the 
fame intention as nitre, and Mindererus 's mix- 
tore, I am confident, this mitrous Ammon u- 
eu Gal: ods mige ih very beneficial: as it has the 
—— febrifuge virtues in a great de- 
Wee Joined to a Senne dee 0 of 
| „ DONT wif M E 
If ſpirit of ſalt be corabited Will belaste 
ulkalin "foe, the true ſal Ammoniacus will de 
oll | produced; | 
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produced: and it vill in all reſpects he the fame 
Eaſtern, on giving it the form of 

t cakes, by ſimilar ſublimation; 
8 — as well to extract it from the 
us and feculent matter, with whieh 


— 
it is mixt on — production; as, to renr 


der it commoc fit for carriage and keeps 
ing For as this alt: will afford only ſmall 
chryſtals, which coaleſce)in-a ſaow-like: form 
it would otherwiſe; from the want of a: mots 
compact and cloſe texture, be ſubject to deli: 
e the moiſture of tho:ajr 37 which it 
| readily: attracts;: Und 211 bor caninagnxy bas 
in - There have been: frequent. attempts.niade 
toi prepare this ſalt/ in large in our own count. 
* ſome of them as thoſe mentioned above, 
have been carriedi ſo far, asoto the ereſt- 
ing large works: abut the ſalt fraliy produced 
hilar —— 
1 to the proce | 
experiment, ) of i the vitriolic acids inftead:rof 
the ſpirit of ſalt; and conſequently:notthe-ſame- 
with the; 2 The reaſon oft this ſub- 
ſtitution-c the; vitriolie acid for the other, Was . 
is ny 7a je that tag po 
naturally: any 

— — with the. natron-in 
the form of ſea; ſalt : which natron attracking 
the acid with a power ſuperior to: chat of the 
alkaline; falt, ſuch aeid eould not be 
brought to combine with the volatile ſalt, with 


out ſome previous analyſis <6.leparation; wine | 
FP | . 5 i 2 10 


80 ExrzRIN NTSC Au 
— it from that — "fDhis 
is, indeed, practicable; "= means of the ſepa- 
ration of the ſpitit ſimply by diſtillation, ei- 
cer through heat, or pas — by oil of vitriol 
or ſpiritof nitre; or hy burning the animat ſub. 
ſtances, deſignec to the volatile ſalt, 
et with the ſen ſalt; in which caſe, the | 
hut being loparated, combines with the vala- 
ae Alt, as it is. formed in the burning matter; 
and che combmed elements ſublime in tht 
fore of the ue ſal Ammonincus, But ſuch 
u previous diſtiflation-of: the: ſpwit ĩs laboriaus 
and expenſive; and the burning the material 
Ad ſalts or, us it is-w be done only 
with an open fire, und not in- a cloſe vrſſel, 


es of che ſpirt not being 10 be 
but on the principle uf combuſtion) 
decuſions the Lifſipation df a 2 the 
Kale ; and a, ng folid mate- 
ahh hte 0 — ſubſtance, 
to ahi falt, NN 
— ; Art: 
i . es too = 
enen a procels toadmit noe: 
ing {old here, it near ſo lum a 1 
Ammoniacus, brought from Egypt: and ihaſe 
nfly, who attempted vo prepare: this 
ſult, "whh 4 view to profit, were led to 
Teek for ſubſtanoes, that enight anſwer. the 
dame end us the pirit of ſalt an this procets. 
They accordingly fell upon therabcatharticus: = 
2 , an dhe mothers 1 
chi- 
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cheyſtall 

nner — AgCOu ud. pur 
ſuch quantitits as it yas p duced in tt 
— poker nyt" ay ty — qr om 
be without - expence. 
ſarily occafioned. the / ſubſtitution . of Fong N 
triolic acid, for the ſpirit of ſalt, in che Eng- 
liſh ſal Ammoniacus : as it was joined in the 
fal catharticus to an earth; that, according to 
the | ſeries of ſubordinate attractions, would 
yield its acid to-volatile falt, by the common 
means of combination; whichitas evident, from 

the ſame law, that ſea falt would not. . 

"Ii But though this be a fact, which win be 
found true on experiment, that vo- 
Jatite falt will never depart the alkaline baſis of 
ſen ſalt, nor conſequently ever commenſtru- 
ate with it, while it remains combined Wich 
ſuch, alkali, ene 


of ns org it E nn 7 155 it 
is prepared by ſublimation from the fe 3 
duced by burning dung ef gamels, w 

eaten ſalt in the journeys of the (caravans; 15 and 
215 not knowing the rea principles, on Which 


animal 


32 EkFEFEEIN ENT AND 
animal or 8 ſubſtances; 25 
ford the elements of the ſal Armor 

Imagined the whole might be done by com. 


: mixture, and a ſubſequent ſublimation; and 
taking All this for granted, without trying it, 


delirered it as à fact. But in the Alexandrian 
paration, the whole neceflary for the ſepaz 


ration of the acid ſpirit from the ſea falt) and 


its ſubſequent And den with the volatile ſaltz 
in order to the forming the ſal Ammoniacus 


78 done without any immediate vie to the pro: 8 


duction of that ſubſtarice; but for other Pur. 
poſes and ends. For ſea-ſaltbeifig gen copiduſſy 


to de camels, during their 9 = 


deſert, in the caravans} to'Algxandria,” as" bes 
ing Lippoſed beneficial to them, their urine 

1 lung, after they artive thereg is cones 
reatly r. lete wich it: and this dung; 


1441 


gehe Aft rwards Burat | in che public * OVENS 

. cl ickens for the Caravans, and for 
oct LO volatile ſalt is produced 
and Nag mk of the acid ſpirit from the 


Alt Wale f 15 "combuſtion; (as before laid 
Aer erde ſoot of courſo produces ſal Am. 
mo ec picully: which ſettling in the form 
of flowers, Wong with the ſoct / Is eaſily oi 


Teried und rec quires” only to be: purified by 


de 80g, in erden io Korch die cokleegy . 
they alt ſent here. The ſublimation; tliert fore, 
which i is done iti round glaſſes coateds with 
ute, and placed in oblong furnaces, which hold 

x Humber at the ſame time, is the only actual 


| object of expence in the reren af the Alex- 
” | andrian 


og * | 


wo o go amy * C 2 3 
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andrian ſal Ammoniacus: and it is upon that 
account, this ſalt can be brought from ſo great 
a diſtance to us, and yet fold much cheaper 
than any here can prepare it ; notwithſtanding 
the proper materials may be obtained in an un- 
limited quantity, at an extreme low price. 
But it is with this: falt, as with nitre, that, 


though the materials ſhould coſt nothing, yet 


the expence of the manufacture will always 
amount to a much higher rate, where all he 
neceſſary work in the preparation muſt be 
done expreſly for that purpoſe, than theſe 
ſalts can be afforded at, when brought from 
places, where nearly the whole expence of 
that work is. ſaved by its being done for other 
neceſſary intentions; and with natural advan- 
tages of ſituation, that greatly facilitate and 
Sal Ammoniacus cannot be produced by art, 
from any other ſubſtances but volatile alkaline 
ſalt, combined with ſpirit of ſalt, or ſome other 
acid ſpirit; and volatile alkaline ſalt is not to be 


produced by any known means in nature, except 


the analyſis, by heat, or putrefaction, of animal 
or vegetable ſubſtances: there is not indeed any 


one appearance in the whole view of the ex- 


periments already made, that ſeems to lead 
the moſt remotely to any other principle of its 
formation. A very extraordinary myſtery, how- 


eyer; preſents itſelf in nature with reſpect to 
this ſubſtance : for there is nothing more cer- 


tain, than that native or foſſile ſal Ammoniacus 


is found, of the fame identical kind with the 


Vor. I. As. artificial: 
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884 5 Ap 
artificial: which evinces wir "ap this vo- 
latile alkaline falt is produced in the earth, by 
ſome means greatly oblique to the analogical 
nature of this ſubject,” as far as it is hitherto. 
| underſtood. It has been frequently ſaid by 
writers,” in ſpeaking of the natural hiſtory of 
thoſe countries, that ſal Ammoniacus is found 
in the earth, in various parts of the Eaſt; and 
this has been accounted for, by ſuppoſing that 
it was only in places where the caravans had 

_ cuſtomarily ſtopped, and the camels ſtaled, and, 
by the great quantity of their urine impregnate 
ſtrongly — ſalts from the ſparing proportion 
of water that is afforded them in > Len fe 
over the deſert, occaſioned this falt to be form- 
ed. But, I know it to be an undoubted fact, that 
ſal Ammoniacus is ſublimed in a conſiderable = 
quantity out of the chinks or cracks of the earth, 
in the Sulfiterra, near Naples: (which i is a plain 
where there are holes "Uk emit ſmoke at 
thoſe. intervals, when the fiery. eruption of 
mount Veſuvius is diſcontinued:) and it is 
certain, as the ſalt ſo ſublimed muſt be raiſed 

from vaſt caverns which lie deep in the earth, 

its origin cannot be aſcribed: to the urine" of 

camels; in caravans; nor indeed to any other 
circumſtance; in which the parts of animals or 
vegetables have any concern. It muſt be al- 
lowed, therefore, notwithſtanding what ana- 
logy might make us conclude from all other 
facts and experiments, that nature has inſti- 
tuted ſome other principle of production of 
_— as well as _ W falts, beſides. 
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the burning and Putrefaction of 2 OR d\ 3 
e ſubſtances. | 2 


rern, XVI. 


+ & $5 $8 


; ih nitrous ond of wor nitrous: into the 
_vitriolic, on on the be principle of departure. 


_—_ 


Take of PY true fal Ammoniacus, and 
ſtrong ſpirit of nitre, equal parts: and, 
baving put the falt into a retort, add dou- 
ble its wei ght in water, and then the ſpi- 
rit of nitre. Place the retort in a ſand 
heat; and having fitted on a receiver, raiſe 
a gradual fire, to bring off all the fluid: 
but urge it not beyond the degree ſuffici- 
ent for that end, leſt the ſalt be made to 
ſublime: when the acid ſpirit, which will 
be ſpirit of ſalt, is brought over, the re- 
maining maſs of ſalt in the retort will be 
the nitrous Ammoniacal ſalt. 4; 

To this then add one half of its 8 
of oil of vitriol; and repeat the ſame ope- 
ration: the ſpirit of nitre will be. then 
raiſed ;; and the ſalt will be converted into 
the vitriolic Ammoniacal 6 


* 
\ 
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The principles of this operation are too ob- 
vious to require to be explained ; as it is only 
a common caſe of departure, accordin to the 
fubordination of the attractions of acid ſpirits. 
It is ſeldom introduced into practice, vole in 
the inftance of preparing aqua regia, by means 
of ſal Ammoniacus: where a certain pro 
tion of that ſalt being added to the ſpirit bf 
nitre, its acid is ram 6 and conſequently 
ſtands in the place of an <qual proportion of 
fpirit of falt ſimply 1 only in this caſe, 
beſides the two acids, which are the proper 
conſtituents of the aqua regia, a — of 
nitrous Ammoniacal falt, equal to that of the 
true ſal Ammoniacus e remains rt 


with 1 K. 0 ; . 1 12 
ExrAIAZVUr XV. 


' MA ind 2 + * 


bag. of Ammoniacal ſolts & apr 
ture with lixi uiate ſalt. . 31146? 
Take of the true ſal Ammoniacus, or 
any of the other ſpecies of Ammoniacal ſalts, 
one pound, and of pearl-aſhes, or lixiviate 
ſalts under any denomination, twelve ounces. 
Put them, together with half a pint of water, 
into a retort ; and, having placed it in a 


on heat, diſtil with a * heat while 
the 


; No i " om \/ BY * — 
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the fumes come copiouſly. over. The vo- 
latile ſalt in the ſal Ammoniacus will be 
departed, by the ſuperior attraction of the 
lixiviate ſalt with the acid; and will riſe into 
the receiver, partly in the form of dry ſalt, 
and partly diffolved in the water brought 
over with it: in which ſtate it is impro- 
perly called vol AT ILE $P1R1T: the lixiviate 


falt, combined with the acid ſpirit of the 
ſea-ſalt, remaining in the bottom of the 


retort, 
OBszRvVATION. 


| This proceſs is practiſed, in the caſe of the 
ſal Ammoniacus, for ſeveral medicinal uſes, 
where volatile ſalts are wanted: but rarely fot 
other purpoſes. 
If it be deſired to obtain the acid of the ſal 
Ammoniacus in a pure ſtate likewiſe, it may 
be recovered either from that falt, or from 


the abſolute neutral falt produced by this pro- 


ceſs, by a depart made with oil of viel, 
according to Experiment . 
ExrEIM ENT XVIII. 


Decompoſition of Ammoniacal neutral ſalts by 
departure with ime. 


Proceed as in the foregoing experiment: 
only, inſtead of the lixiviate ſalt, add two 


Aa 3 pounds 
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3 ef lime, and five pints of Water; 
and diſcontinue the diſtillation, when three 
pints are come over. The ſalt will in this 
proceſs be wholly diflulved,, or in has beim 
| * ſpirit. 


e | wy | 

This effect of lime, in departing volatile Uka- 
line falts from acids, is a deviation from the ge- 

neral law regarding the ſeries of attractions: tor 
in all other inſtances, except lime, when of 
the heat of boiling water, and chalk when of 
the heat that will burn animal and vegetable 
ſubſtances, earths have an inferior power of 
attraction to volatile alkaline ſalts; and are de- 
parted by them from acids. 
The volatile ſalt produced by pern will 
be much more pungent to the noſe, and more 
ſoluble in water, than that departed from the 
ſal Ammoniacus, as in the preceding experi- 
ment, by lixiviate ſalt. It will alſo differ from 
the ſimple volatile ſalt in its menſtrual attracti- 
ons; being capable of uniting oil to water, and 
diſſolving reſinous bodies, as the ſal ſaponarius. 
It ought, therefore, indeed, to be made a dif- 
ferent ſpecies of the volatile alkaline ſalts; as 
that is of the fixt: only the rare occaſion 
there is to mention it, on any practical account, 
renders ſuch a diſtinRion not very neceſſary. 

This proceſs is ſeldom uſed; but for ſome 
medicinal purpoſes: and thoſe. are, for the 
moſt part, with a view to- ſophiſtication : : the 
— of London having forbid it in the laſt 
m_— 
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rotor ſatory ; Wough they have 
ordered a volatile tincture of SI = 
mere oo ons des n withoutit. 
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| Take eh dean chalk | one einen onde a 
quarter; and of ſal Ammoniacus one pound. 
Dry the chalk, by heating i it in the fire: and 
ſcrape the foul parts from the ſal Ammo- 
niacus, or any other Ammoniacal falt, and 
then, having powdered them, mix them well 
together and put them in a retort with A 
ſhort. wide neck. Place the retort in 4 
ſtrong ſand heat; and diſtil with a gradual 

fire: and the volatile (alt will be departed | 
from the acid of the fal Ammoniacus, and 
riſe into the receiver. 


"ay 2v OnsxRvaTio en 
by" this mink the depart of the wan alt is 
owing to the aſſimilation of the chalk, through 
the effects of the heat, to the nature of lime: 
which, as we above obſerved, has the power, 
contrary to the nature of other earths, of diſ- 


— * 
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poſlefſing volatile ſalts of any acids with which _ 


they are combined: and we muſt rather aſcribe 
| 8 effect, therefore, to the qualities of lime, 
A > than 
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than * for if the chalk, before it Anders 

go dhe change which. a ſtrong: heat works on 
it, be put inte à ſolution of ſal Ammoniacus, 
as in the proceſs, it will make no depart of the 
volatile ſalts from Towns it 8 that it 
NSTAIS: Er in uence ot 9s: 

85 . lime, Eh effect of the 1 Pet 
in the operation; which Ne ou e to. ve 
confiderable; OLD, - 1-08 7 
This proces is of great 3 0 in 

for the obtaining pure 1 alkaline falts : : 
which could ſcarcely be effected with thoſe 
immediately ptockreeh. fromh the animal fub- 
3 e any number of —— with: 


1 fee before, 4 AN gi nd 


in that view. 
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EXPERIMENT. XX. 

Formation of rerrene: nruurul. : ſalks from earths 
and acidt; exemplified im the inſtance of abbal, 
or oyſter" ſhells which have” been reduced rb 
*. calcine /ta ? by Hing in the ai air and I ſunſhine. 5 


Take oyſter ſhells calcined by lying im tho 
Kinthine and air, or otherwiſe coral, anc 


4 


py gradually to them 90 of nitre, ſo long 
if 1 & "28 


1 


tor. 05 20 on, fn it to chryſtallize. Or ere 
tacecus or calcarious earths may be ſubſti⸗ 
99 the e of the coral or 1 Wal 


* 
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28 Kiks Aandet moſt gypſeous, cretaceous, 


4d calcarious ſtones and earths, may be com- 
bined with any of the acid ſpirits; and will pro- 
duce various neutral falts, ſuch as the ſal ca- 
tharticus amaruo, and others, claſſed by ſome 

writers under the general name of ſelenites: 


which are conſtitu ted of the vitriolic acid, and | 
ſack earths. Thie ſal catharticus amarus is the 


moſt general; and is that, which, for the 
greateſt part, N the purgative quality to 
mineral waters. It is of the form of Glauber's 
ſalt: and, being ſhot in conſiderable quantities 


in the mothers, after the chryſtallization of ſea 


ſalt from ſea water in the large works where. 
that operation” i is performed, it has been reco- 
vered thence in a chryſtalline form; and ſold not 
only under the name of Epſom ſalt; with which 


| 9 it is the ſame; but under the name of 


ubet's ſalt alſo; being in that caſe previouſly 
formed into large chryſtals by the, addition of 
oil of vitriol to the ſolution. This ſubſtitution 
was ſome time ago ſo general, that ſcarcely any 
genuine Glauber's ſalt was to be found in com- 
l in he mops: and Wines it was to be had, 
it 
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it was called fal mirabile, to diſtinguiſh it from 
this counterfeit: which had robbed it of its 
proper name of Glauber's ſalt. The ſal ca- 
tharticus 1 is not indeed a bad medicine: but it 
is inferior to the true Glauber's ſalt; being apt, 
as having an earthy baſis, to be — by 


the bile; and giving gripings and fickneſs: but 
the ſubſtitution of it for the other may be eaſily 


detected, by decompoſition through the means 


of alkaline falts, Og to 1 RR 


Exe ERIMENT XXI. 163 
Decompoſition of terrene neutral ale 9 4 
parture with alkaline _ falts ; exemplified. in 


the inflance of the A catharticus amarus and 
xi viate ſalts. | 8 


Take a ſolution of the fa 3 l 
amarus ; and add to 1t gradually a ſolution 
of the lixiviate ſalt, till no efferveſcence ap- 
pear on further addition. The earth, which 
is the baſis of the ſal catharticus, will be 

precipitated by the lixiviate falt ; which, 
combining with the acid, will form the ſal 
polychreſtus : a ſeparation may be made of 
the earth from the ſolution, by decantati- 
on and filtration ; and of the ſalt, by 227 N 
ſtallization, or evaporation. 5 

; 's BSE R- 


a oN + SALTS, &c. 363 
1 55 + OBSERVATION; © © 

The 3 thus obtained by 8 | 
from the ſal catharticus, is impoſed upon the 
public for Hoffman's s magneſia alba, which is 
properly the earth gained from the mothers of 
chryſtallized nitre: N with reſpect to the 
virtues, there is no difference, that can make 
the ſubſtitution very condemnableQ. 
| Inſtead of the lixiviate ſalt, any other alka- 
line falt, either fixt or volatile, may be uſed 
with the ſame effect: and the other terrene 
neutral ſalts may be decompounded in the 
ſame manner, by the addition of any kind of 7 
alkaline ſalts. But the proceſs is ſeldom prac- 
tiſed for any other than experimental purpoſes; 
unleſs for the preparing the fititious magneſia 
alba. Thisexperiment, performed on ſuſpected 
ſal mirabile, will ſhew, as was above intimated, 
whether it be the genuine kind, or the fal ca- 
tharticus amarus ſubſtituted for it: for in the 
true ſal mirabile, no precipitation can enſue, as 
its baſis is an alkaline falt, and not an earth. 


ExPTRIN ENT XXII. : 

Fermati on of metallic ſalts, by metallins e bo= 

dies, and acidi; ; exempli ified* ijn the in- 
fance of copper, and or] of vitriol. | 


Take oil of vitriol any quantity, and 
havin g diluted it with four times its wei ight 


of water, add to it. an filings gradually, 
ſo 


1 Exrzulnzxrs a 

ſo long as any efferveſcence Lee to be 
excited. A alt; which will be the Roman | 
or blue vitriol, will be formed, which may 
be recovered from its diſſolved ſtate by chry- 
ſtallization, after the ' ſolution is RR | 
by filtration, and duly evaporated. 


128 OssERvAr ION. 

_-_ the ſame manner, all metallic ſabftances 
may be formed into ſalts by combination with 
any of the acids which will diſſolve them; but 
as we ſhall have occaſion to ſpeak more fully 
of them in this light, in the experiments on 
metalline ſubſtances, it is needleſs to enume. 
rate further particulars here. a 

This proceſs 1 is at preſent practiſed, in our __ 
country, with refuſe copper and oil of vitriol, 
for the pre Roman vitriol in ſaleable 
quantities: and 
vitriol admits of its being done with conſide- 
rable advantage, if the work be rightly ma- 


naged. 
6 XXIII. 


Decompoſition of metallic ſalts, by cretaceous 
| earths; exemplified in the inſtance of the 
nitrous ſalt of copper and chalk. 


Take a ſolution of the nitrous ſalt 1 
copper, prepared as in the preceding experi- | 
ment, but with ſpirit of nitre inſtead of oil 

„ 


preſent low price of oil of 
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of vitriol, and add chalk en to 0 
: ths W es be procipneted, "' 


$5 23} 9 
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"is like n manner the other. metallic ban aer 
be compounded. by. the lion of 


lime, or other powerful alkaline carths z. —— | 
the chalk or other carths ill not, in moſt caſes, 


1 rectly diffolved ; a part being left mixt 
the pi ted metal. 

This operation is uſed by the rekiners, in or- 
der to dra ſome advantage from the ſolution 
of copper, which is made by precipitating the 
filver diſſolved in ſpirit of nitre, by means of 
that metal. For the chalk precipitating the 
copper, which mixes with the undiſſolve 
of it, they 755 together the verditer; which j is 
uſed as a ent in ſeyeral kinds of paint- 
| _— RR eur in in the manuſaQure of _ 


gings. NL < i HIT SDH Bee: 


ei i 
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me of metallic. ſalts by, departar 
7 with. alk line fats. OR 
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Proceed in the fame; manner as with e 


—_ neutral falts, in ne l 

-P 2 0 

This aperation is ſeldom. peed = for 
experiment: : but it may 

employed in the 1 of ef 42 

| N in order to diſcover if they contain any 


metalline | 
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— — for, eee, is 
made of ſuch. parts of mineral matter as are 
foluble, a reſeparation of them, from the acid 
obtained by this means, may be made; and 
the pfecipititet matter may, if it be metallic, 
by edulcoration with water, and by à ſubſe- 
quent fuſion, be brought to its ſpecific form, and 
in e eee Toi uiſhed. 
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I. OX Cats 2 3 


ExyrniMenT, XXV. x 
| Hnelyzitticn of metallic ſalts by hats 1 


© exempl; _ 1 Y "the N 8 green vi 
triol. 


* . 


Take any 7 dene of bee Aurel, 0 
calcine i it to whiteneſs, according to the 52 
ner above directed, for the fire-lute, p. 101; 
and afterwards put it into a coated retort, 
with a long narrow | bulb, and very low neck. 
Place it in the furnace, in ſuch manner, 
that as ſoon as poſſible it may be expoſed to 
the fire; and then diſtil with a gradual heat 
raiſed to the -moſt intenſe degree, ſo long 
as any white fumes ſtill appear to come 
copioully over. into the receiver. The acid 
Will be, by this means, volatilized by che 
heat in ſuch manner, as to > quit 1 the iron, 
and 4 n it in the form of a powder 

a nm 
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in the retort; but the whole will not be lo 
analyzed in this manner; for requiring a 
2 ſtrong heat, -and a very long duration 
of it, the operation cannot convenientiy be 
protracted, till the whole be ſeparated : n r. 
without a peculiar apparatus, can an 
heat be given to that part of the 24 
which lies in the middle of the operation: 
Where the ſimple analyzation, therefore, is 
the point in the experiment, and there is no 
deſire to collect the ſeparated acid, the 


tio on. 


calcination may be beſt RR in _ 


naked fire, in a erucible. NN 
OBSsERVAT TON. 


In like manner any other metallic alt may 


be analyzed by heat; bat this pepces.in"ragely 
practiſed; except in the caſe of green vitriol, for 
obtaining the vitriolic acid or oil Funich! is done 


by diſtilling the vitriolic acid in pots, called Jong | 


necks : a conſiderable number of which are 
placed together! in a ſquare or oblon furnace, 
in ſuch manner, chat the bodies of them are 
wholly in the cavity of the furnace; and their 
necks paſs through the ſides, and have re- 
ceivers joined to- them at their extremities. 
This Was gormerly the manner in which all 
che oil of vitriol, uſed in dying and other arts 
as well as in medicine, (except a ſmall quan- 
tity 2 from burning ſulphur, under the 


2 of 0 name: 
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| pus of Ae of ſulphur) was ce : but 

at preſent the art of obtaining this ſpirit from 
fulphur, without that great loſs that attended 
he diſſipation of the fumes in the diſtillation 
by the bill, or other methods, in the . air, 
having been revived, nearly the whole con- 
fumption is now prepared in that manner, and 
fold at an extreme: low rate,” 
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e en 1. nde 

7: * 7 6s det guality f ſalts by ther 
_£ffett in colours, | 

Ak 4 tincture of brazil abs, 
k and add: to it a very finall quantity 
of moe of any alkaline falt, and it will 
turn it to a· purpliſh crimſon calour 3 add a 
ſolution of alum, tartar, or any ſubacid ſalt, 
and the purpliſh, crimſon colour | will. be 
changed ine rellen 0. ene co- 


FMS! Wr bee II. 10% 


3 F alum, by lane e 
Proceed as with the warde e falts, 


in Eapeciment A 44 Aten Dab ii, 
Ben- 


. 
— 
* 


Oxsrnvxt1688' o SAL I, bee. 389 
oo Saget en fm in bitt. ; 185 811521 2 Hi 
i Mn On SERVATION:.' Pink 
| The earth of alum, thus ſeparated from the 
acid, will be found of a very peculiar nature. 
It is ttanſparenk when mixt with water and 
dil, and is the weakeſt alkaline of iny whats 

ever: on both which aceounts it is extremely 
well fitted for the forming thoſe pis entsuſed in 

0 


4 


7 


painting, Called late; 3s allo, that; called 
Prigſian blur. For 4 precipitation of the tarth 
of alum; and of the tinging ſubſtances diſs 
ſolved by alkaline ſalts, being made by mixing 
the ſolutions of the two falts, (the tinging 
matter being previouſly combined with the 
alkaline falt,) a pigment is formed; in which 
the earth of alum furniſhes a tranſparent baſis 
to ſuch tinging matter; and fits it to pro- 
duce that effect, when mixt with oil, called 
g - 1 „% ͤ FS 
Alum may be alſo analyzed like green vi- 
triol, by heat; but it is never practiſed here, 
except for experiment: though 1 50 in 
Italy, and other places, oil of vitriol has been 
diſtilled from it, for commercial or medicinal 
_ purpoſes. „„ . 
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=” fxsxximent lf. 
| Produ#ipn and purification of tartar, 


Let Rheniſh, or any other wine, having 
a hatural ſharpneſs or auſterity, ſtand long 
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i —— AND 
in a large calk ; Lb 
lected, againſt the ſides ef the caſk, a ſalt, 
which is crude tartar i and will he of a 
greyiſh. brown, or have a tinge af red, 
according to the colour of tha wine: —— 
which it was produced. ; 

Take of this tartar any quantity; 0. | 
having diſſolved it in water, of which it 
requires a very large proportion, filter the 
ſolution; and then ſet it to chryſtallize; and 
there will be produced ſmall chryſtals, 
which are called the eremor rant, ar 
nn. | | | 
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| OBSERVATION» 


1 the eſſential ſalts of vegetables, and 
the laccharine ſalt, are of a very different na- 
ture from any other kinds: for they are not 
formed by 85 fimple combination of acid and 
_ alkaline Clts andearths, as the reſt; but have alſo 
a conſiderable ſhare of phlogiſton i in. the ſame 
combuſtible ſtate as it ſubſiſts in the proper parts 
of animal and vegetable ſubſtances : as the ana- 
lyſis of this falt, either by combuſtion or inca- 
leſcence, ſhews. Tartar is a ſubacid; as appears 
by the preceding experiment: but not, as has 
been before obſerved, from any redundant or looſe 
acid ſubſiſting in it : ſince, on diſtillation, with 
either a more gentle or ſtrong heat, none 
k Wn can 
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the cremor tartaris cothine 
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Vora buſineſs: and. its 
privately kor 65 3785 od 
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Take any ay of tartar ; and put + 
into a retort: which being placed in a pros : 
per ſand- heat; firſt 4 lymph and ſome 
more ethereal oil will be raifed; und after» 
wards a thicker and more pitch-like oil 
which will adhere to the ſides of the recei- 
ver. At the bottom of the retort a hlack 
nene will remain. 


Onsrnvattion. 


11 appears by this decompoſition, that tar · 
tar is formed * the ſame elements, and bon] 
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det the 55 combinations, as the oy parts 
of vegetables, are: affording, e them, a 
phlegm, burnt oil, and coal; and not being re- 
ſolvable by heat, without combuſtion, into any 
other principles. ' | 
This proceſs is ſeldom practiſed, nnn for 
making what is called the black flux; which is 


uſed in mm metals and for other ſuch e 


55 EXPERIMENT v. ee 
Decompoſition of tartar by combuſtion. 
Take any quantity of tartar; and, hav- 

ing wrapt it up in a piece of moiſtened 
brown paper, thruſt it into any fire, and 
let it remain there till it ceaſes intirely to burn. 
Removeit then out of the fire; andput itinto 
boiling water: and, after it has been ſtirred 
about ſo that the whole may be ſoftened and 
penetrated byſthe water, ſeparate the earth and 
fluid by filtration: or place the maſs in a 
cellar, or other moiſt place, and it will attract 
ſufficient humidity from the air to diſſolve 
the ſalt : which ſolution, being purified from 
the earth, is called (though very improperly) 
oil of tartar per deliquium. On due evapora- 
tion of either of theſe ſolutions, a dry maſs 
will be left; which will be the lixiviate ſalt : 


and 
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and the other part will be the calcined 
earth of vegetables; the ſame as afforded 
by any other vegetable or animal ſubſtance; 
or by the caput mortuum, or coal remaining 
at the bottom n ad, in the laſt ON 
E f 
111 eee p 

This experiment further ſhews,' by the pro- 
duction o the lixiviate ſalt, the affinity o 
ſameneſs of nature, which tartarous ſalts LE 


with the other ſubſtances of vegetables, and 
the great difference in their conſtituence from 


other ſalts. As a proceſs, it is ſeldom practiſed 


for other than medicinal purpoſes; and it is 


even there, at preſent, much negleQed, from 


the knowledge which now prevails, that all 
 lixiviate ſalts are abſolutely of the fame kind, 
when pure, from ps. pwr. vegetable. matter 
they may ,be produced and pearl-aſhes, | pu- 
rified by fblution and filtration, therefbre ge- 
nerally 8 the place of the alkaline fate 
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BxtroAtion of 4 ente ſalts from, vegetables, 
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tial falts are intended to be extracted, while 


ed in this manner, I 


Take hs any wake which the eſſen- 


B b * ſucculent 


* 


8 7 ExrInnnnr᷑ A 
. and gréen; em my brelf 


put the bag into a preſs, and force out che 


* Hippibctates's eons ll it paß pe 


? 8 8 of 


\ 


with water from all -filth;- but withour 
bruiſtug cr wounding ay put of l. 


Pound it then in à marble or pialk mor- 


tar; with 4 large wnoden peſtle 5 or grind 


it in a bowl with a heavy ball, ſuck 'as is 


commonly called a maſtard ball. Put it 
after w ards in à bay, ant' us ic up firinly: 

and, wehen aft the juice is run gut, thilt wit 
ich the þands, 


come freely, by ſqueezing, wi 


Ferhattider: Take the thick Juice thus ob. 


Hined,; ind altute it wirn fix times its 
Tre of. pu dur ue 


«nd farain. ir 


dear and Jimped.  Evaporate the ix 
with. u gentle beat, will only a quantity 

Hot oquivaline te that originally obtained 
from the plant remain; and then put it into 
a glaſs reciver; , and having poured as 
much olive oil on, tho furface as will cover 


. the ufd, ſet the veſſel in & cellar, and put 
an) bind ef. cover over it to pre dent 


n ? a 2 5 * AY 
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ſel. Let it ſtand thus for ſeven or eight 
months: and, at the expiration of that time, 
pour, the. fluid out of the veſſel, and the 

eſſential ſalt of che vegrtable will be found 
to de formed in a cruſt of ſmall chi 
on the'f fickes and bottom. Collect them by 
gentle means; and waſh them in a little 
ſpirit of wine; and then a&y dem out of 
the ſun- 5 


F3-j 


Bitrate” 


| The eflential falts ſo obtained will be. very 
a according to the different kind of ve- 
— matter from which they are obtained, 
both in the form of their chryſtals, and other 
qualities: for ſome will he ſubscid, ſome tarta- 
rous, others ſaccharine, and others wholly neu- 
tral. * all ſhew, however, on their ana- 
lyſis, as we ſhall ſee below, that they are formed 
of the fame conſtituents,” thoug by in- different 

proportians, with each. d. and with ſugar 


tartar, to which a cohνçie nearly 
| ed Ne at * 


13 

| om S.; nor from 

of cle which do afford them. 1 | 
in all caſes, that tho matter ſhould be ſucculent 


and juicy, becauſe. they reſide only in tho juice; 
and even the juice itſelf is ſometimes of a con- 


fiken6s:thas wholly: grovents Rows means of ex- 


* n \ 
: 
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tracking chem, where it is very thick ms mu- 
cilagingus; and though fermentation. may re- 
move this impediment, yet it is not certain but 
chat revolution in the juice extends itſelf to the 
ſalts; or occaſions new kinds to be generated 
| 855 did not ſubſiſt before under the — modes 
of combination; and are therefore not properly 
the native, or eſſential ſalts of the ve | 
but properly tartar. el 
Where che parts of the: vegetables are of . 
dtier nature, and do not abound in juice, it fa- 
cilitates the 2 , to add water in a conve- 
nient proportion, befare the pounding or grind- 
ing 1 Nana, which be Mites 5 
— renders the operation more eaſy and effec- 
tual: but in all additions of water, that obtain- 
ed from ſprings muſt not be uſed: being fre- 
quently Kaige with terrene neutral ſalts, that 
will blend themſelves with the others; and oc- 
caſion error and perplexity, with reſpedt to the 
end of the experiment. 
Tho evaporation of the refluent moiſture, after 
11 filtering, may be performed i in the ſun in 
ſummer; which may be beſt done in one of 
the 3 —.— melon glaſſes, placed in a ſhal- 
Io t. upon ſand; and covered with an- 
other larger laſs of the fame kind, placed at 
[ths height of four or five inches above it, and 
ſupported by three pieces of brick, or other 
matter, put under the edge at equal diftances. 
But in the winter, or where the i Fo method is 
- not convenient; it may be done in balneo ma- 
Fiæ, of a very gentle land-heat. - 
The 
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Ihe eſſential falts of vegetables have never 
been applied to any other uſes; but they have 
been recommended by ſome as medicines f 
the greateſt efficacy, and containing all the 
virtues of the vegetable ſimples, whence they 
are extracted. But notwithſtanding this has 
been wantonly aſſerted by authors of great 
name, there is nothing more evident, than 
that for the moſt part the medicinal qualities 
of vegetables reſide in their refinous or gum- 
mous juices; and are owing to phlogiſton in 
a leſs controlled ſtate, than it is found in the 
compoſition of neutral or ſubacid ſalts: and 
experience has, therefore, ſhewn the falſity 
of ſuch pretenſions with regard to the eſſen- 
tial falts ; which are rarely preſcribed, or pre- 
pared, even by thoſe who are moſt credulous 
or fond of ſingularity and novelty in practice. 
When eſſential falts are ſubjected to a ſuffici- 
ent heat, either under the circumſtances of 
incaleſcence, or combuſtion, they ſuffer a de- 
compoſition in the ſame manner, as tartar ; and 
afford, like that, oil, lymph, and coal, on be- 
ing burnt in a cloſe veſſel; and lixiviate falt, 
and earth, when perfectly incinerated by heat, 
with the acceſs of air or — of nitre. 
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4 ExPERIMENTS AND OBSERVATIONS 


to particular kinds of animals, refolvable 
into the fame ſubſtances: yet as they dif- 
fer greatly in their properties, with reſpect to 
their combination with, and changes by, other 
bodies; and are alſo capable of ſuffering ſuch 
partial decompoſitions, as are producible by va- 
rious leſs violent means than putrefaction or 
burning heat; they necei require 0 be 
conſidered diſtinctly. 
The conſtituence of animal ſubſtances may 
be juſtly deemed to be of the orgs eirth, 
| {before treated of in the obſervations and EXPe- 
riments on earths) phlogiſton, water, and acid; 
as the three firſt are e ſenfiblydiſcoverable 3 inthe 
decompoſition of them by heat; and the laſt 
may juſtly be concluded to be preſent, from 
the quantity of acid and aceſcent bodies, that 
are taken in with the aliment, or make a part 
of it; and appear, from their not being to be af- 
terwards perceived in any other form, to be 
combined with the other elements. All animal, 
and indeed all vegetable ſubſtarices alſo, _ 
conſidered as formed of the ſame elements; 
appears from their commutability into — o- 
tber. For animals derive their aliment or nu- 
trition either, fram vegetables, or the parts of 
each other: and rn og which furniſh ſuch ali- 
ment to other, horrowtheirownfrom e ; 
or ultimately from ſuch other animals as 
while, on the other, hand, the reſolved parts 1 
anitnals, decompoſed by putręfaction, furniſn 
again nutrition to vegetables: as the well un 
facts reſpeCtin; g manure evince. 4 
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As the component elements of all the parts 


df animals are therefore the ſame; ſo, when 
they have undergone a due change and aſſi- 


mulation, by the vital action, they are all te- 
ſolvable, by the decompoſition of putrefaction 


or fire, into the ſame ſubſtances: and vary 


only in the comparative proportion of each 
kind, with reſpe& to quantity. But this does 
not extend to milk, which is the alimentary 
juice or chyle ſecreted from the blood before 


it be perfectly commixt with it, or has un- 


dergone the action of the vital power ſuffici- 
ently to produce a full change, or perfect aſſi- 
mulation; and therefore partakes of its original 
nature: as is found in the difference of it, ac- 
cording to the kind of ſubſtances, on which 


. 


the animal 8 thy feeds. There is alſo 


a variation from this general ſameneſs found 
in certain ſecreted juices, peculiar to particular 
kinds of animals: as in. the juice ejected by 


the ant; which appears to be of an acid nature; 
and in ſome other inſtances. But it may be 
juſtly doubted, whether ſuch juices are ſecreted- 


from any of the proper animal humours ; or 


collected by the inſeR, through the means of . 
ſome ſuitable apparatus, from the parts of ſome 
vegetables; and depoſited in a proper theca 


till there be occaſion for its emiſſion. 

The certain decompoſition of all animal, as 
well as vegetable ſubſtances, is provided for, 
by nature, through the pro rty of putreſcence, 

common to all: and w ich is before explained 
in the introductory 'part, p. 65. By this decom- 
| Poſition, 
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— Top the particular combination of the ele- 
ments, in the ſeveral kinds of animal and ve- 
getable ſubſtanees, is deſtroyed: hut i . does not 
amount to 2 perfect analyzation, or ſeparation 
25 all the elements from SW, other * 

nations arc en ang the only: par 
is Fund to a Ample ty ſlate, . is a certain 


e 


n @bſtanges, 9 which all the parts. of 
animals are "efolvabl by putrefation, ace,volati 
alkaline 25 e ail, earth, water, and an in- 
condenſible vapour. Hut none, except the earth, N. 
ta be collected: and of that, only a mall part 
what was contained in the ſybjet matter: the 
reſt being combined with part of the phlogiſton 

and acid, in the- form 2 volatile Au. be The 


teaſon why no other of the ſubſtances, produ. 
by the putre faction, are to be collected in their 
tion from the body, is, the int tb that 


ſubſiſts of expoſing the ſubject matter to the o- 
gen ait: which cauſes a diflipation of it by 
. Exhalation, as it grows volatile: for if the mat- 

ter be kept in cloſe veſſels, which might collect 
the exbaling ſubſtances, the putrefaction would 
be prevented from proc according tothe 
natural courſe ; the acceſs o _ being ne- 
ceſſary, to ſupport the putrefactive ferment in 
| its due vigour. 
In the decompaſition by cambuſtion, which, \ 
as has been before obſerved, is only putrefaRion. 

accelerated, the ſubſtances produced are the ſame 


- Av 


. n — Zak 783 | 
= in than; except that theis co pro- 
Portion torcank other i altered; and that the 
dil combinad witch the nitrous acid of' the air, 
or of the nitre, pews er is difffped- 
ed into: an incondeatible form. A  quanticy 
of thick -pitchy oil is alſo: produced, in con- 
ſequence: of the effect of the heat: ce 
raiſes ſuch part long befbre it gains ſuch an 
ethereal A as is neceſmry to its avolati- 
on by putrefaction; where chere is no greater 
eee e than that of the circumam- 
bient. atmoſphere. The quantity of earth re- 
maining, after the difipation of th other parts, 
s therefore much : as the oil exhales 
before it gains the ſtate u to their com 
bination in the form of volatile falt, which does 
not happen in the putreſaction, from tho ab- 
| fence of ſuch heat. It is by this means only, 
therefoce, that any conſiderable part of the 
earth. can be obtained from animal ſabſtancesin 
meets Agar — 
as in n; ex- 
cept ſame of the pitchy oil, 2 a ſmall pro- 
portion of the volatile falt, which may be de- 
tained by means of a tall chimney, or ſome 
ſuch eker apparatus. In the progreſs of the 
combuſtion, the redundant humidity, not eon 
ſtituting a neceſſary part of the ſubſeck, is firſd 
; after this the volatile alkaline falt ex- 
| hales, together with the oil; which is now in the 
ſtate, that is called ethereal (and will be explained 
below); and being, in that ſtate, highly attractive 
of the nitrous as acid, commenftruates with ſuch as 


5 it 
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great rapidity, as was before mentioned; gene- 
rates a luminous heat in the commenſtruating 
bodies: which effect is called flame. But the 
eil being wholly exhaled, there: yet remains 
a proportion of phlogiſton, combined with, 
and fixed by the earth, with the media- 
tion, as may be well ſuppoſed, of ſome acid. 
If the further combuſtion be then prevented, 
by the abſence of the air, and of all other bo- 
dies containing the nitrous acid, the remaining 
part of the animal ſubſtance. will be found to 
de a black ſubſtance, with ſome coheſion, but 

eaſily friable ; and of a greater weight than an 
equal maſs of the earth perfectly calcined, but 
much leſs than of the matter originally, The 
parts of animals or vegetables reduced to this 

ſtate, are called coar : and are not to be further 
changed by any degree of culinary heat; pro- 
vided the acceſs of the nitrous acid, either in 
the air, or combined with any other body, be 
wholly prevented: but if, nevertheleſs, the 
coal be rendered of a burning heat, and the 
air be ſuffered to have acceſs, or nitre be added, 
the phlogiſton will, without exhaling from the 
body, as in the caſe of the oil or flaming ſub- 
ſtance, commenſtruate with the nitrous acid in 
the air, or nitre; and generate a degree of heat, 
proportionable to the rivus or ſtream of air 
which flows over the ſurface, or pervades the 
body. The phlogiſton is, likewiſe, ſeparable, 
in this fixt ſtate, from the earth of the coal, by 
the ſuperior attraction which alkaline ſalts _ 
Wi 
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with it, when heated to that degree in which 
the wn Vim Tees fürn 
In the derompoſation by incaleſcence, the ſame 
ſubſtances are produced, as in combuſtion, and 
the proportion of falt comparatively with that 
generated in putrefaction is leflened, for the 
fame reaſon as in the eombuſtion: but the de- 
compoſition proceeds no further than in ſepa- 
rating the water, and thoſe parts from each 
othet and the remaining earth, which form 
the oil and volatile ſalt: for a part of the phlo- 
giſton continues combined with the earth in 

the form of coal (as above explained); which 
body admits, as has been ſaid, of no further 
change, without addition, by incaleſcence; at 
leaſt in any degree of heat that can be admi- 
_ niſtred by art to it, while contained in cloſe 
veſſels. The greateſt part of the oil, which is 
ethereal in various degrees, from that which 
is more volatile than water, to that which re- 
quires nearly a burning heat to be raiſed, may 
be collected; and alſo the volatile ſalt, and 
water: but a ſubſequent incineration, or a de- 
compoſition by departure through fixt alkaline 
ſalts, (as above mentioned), is neceſſary to ſe- 
parate the earth of the coal from the remaining 
phlogiſton. The oil obtained in the decompo- 

ſition of intire parts of animals, either by inca- 

leſcence or combuſtion, may be further dero m- 
pounded by ſubſequent combuſtion: but there 
is no method hitherto known of analyziny or 
decompounding the volatile alkaline ſalt. 
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The parts of animals admit likewiſe of de- 
compoſitions, with relation to the different me- 


[ diate combinations of the elementary ſubſtances | 
compoſing each kind, by leſs violent means 


than putrefaction or burning heat; but ſuch 
decompoſitions not relating to their general 
nature, being peculiar to particular kinds, as 


Solids or fluids, or W ſpecies of each, 


will be conſidered neceſſarily in the particular 
obſervations on the ſolid or fluid parts, and their 
ſeveral kinds; and are therefore properly paſſed 
over here. With reſpect to the combinationt 
alſo of animal ſubſtances with others: as there 


ag re none of which they are capable in general, 


while in their intire ſtate; nothing requires to 
be offered here: and the ſame holds good 
likewiſe, with regard to the producing any o- 
ther changes in them: ſince none are to be 
effected in a general view; but what relates to 


their decompoſitions, by the means above ex- 
plained. e 5 


Animal ſubſtances are, therefore, according 


to their general nature, the ſubject of experi- 
mental chemiſtry, only with relation to their 
decompoſition: which may be effected either 
through putrefaction, by expoſing them in 2 


moiſt ſtate to the air: or by heat, adminiſtred 
either with the acceſs of air or addition of nitre, 
(and acting conſequently, on the principle of 

combuſtion): or in cloſe veſſels; where it can 


operate only on the principle of incaleſcence: 


but, in this laſt caſe, a ſubſequent . 
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Fs Shang obſerved,) is required, on the princi- 
ou of e departure, to compiets the 1222 | 
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SECTIONL 
General obſervation on the folid farts of unc. 


HE ſolid parts of animals may be d- 
vided, as the ſubject of experimental 
chemiſtry, into the ſubſtances forming the pro- 
per organical parts which are of the fame ge- 
neral nature in all animals ; and certain ſecret- 
ed ſubſtances, that anſwer peculiar purpoſes in 
particular kindsonly; as muſk, caſtor, and civet 
in beaſts; and the colorific or tinging matter 
in the cochineel fly, and ſome other inſects. 
The organical parts may be again diſtinguiſh- 


ed, in this view, into the parenchymous parts, 
conſiſting of the muſcles, and all the ſoftermem- 
branes; the inelaſtic and harder ligamentous and 
membranous parts, ſuch as the tendons and car- 
tilages;--and the bones: but they are all conſtitut- 


cd of the fame elements, and by the ſame combi- 


nations; and are, therefore, ſubject to the ſame 
GEE RS means 
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means of decompoſition ; which is the only in- 
tention, that is hitherto perſued in any chemi- 
cal experiment regarding them. It appears, 
demonſtrably, from the analyſis of the fibrous 
or vaſcular parts, that they are formed of 
lymph or water: the earth before treated of un- 
der the name of the organical earth; — and phlo— 
giſton: andit may be reaſonably concluded from 
analogy, that there is ſome proportion of acid 
conjoined: but it is ſo ſtrongly combined with 
the other elements, that it is not to be obtain- 
ed in a ſeparate ſtate; but in the decompoſition 
always unites itſelf with them in the new form- 
ed ſubſtances. The fibrous parts make the 
proper baſis or frame of all the organical parts: 
but as a more rigid and inflexible, as well as 
leſs diſtenſible texture, is wanting in forme, in 
order to the forming bones, cartilages, and 
inelaſtic membranes and ligaments, a re- 
dundant proportion of earth is ſuperadded: 
which ſeems not to be combined with the com- 
ponent ſubſtances of the fibrous parts, but to be 
depoſited in ſome proper veſſels; or to adhere to 
the coats of fibres in the interſtices betwixt them. 
It is not, however, a part of the buſineſs of 
this work, to enquire after a deciſion of this 
point; nor could it perhaps be ſatisfactorily ob- 
tained: but that this earth is really in a ſeparate 
ſtate, and uncombined with the proper conſti- 
tuent matter of the fibrous parts, may be juſtly 
inferred, from its being ſoluble by acids, (as we 
. ſhall ſee below); which is by no means the caſe 
of the conſtituent earth of the fibres. : On the 


yy 1 decom- 
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decompoſition of the organical parts by incaleſ- 
cence, there is obtained a diſtilled oil of very 
various degrees of volatility and ſpiſſitude, from 
that which is perfectly fluid, and will riſe with 
leſs heat than boiling water, to that which is 
of the conſiſtence of pitch, and requires nearly 
a luminous degree of heat to raiſe it volatile 
alkaline ſalts; - water, in which a part of the 
falt is diſſolved, and ſome of the moſt ex- 
alted oil commixt, by the ſaponaceous power of 
the ſa}t;—a coal that remains unchanged in any 
degree of heat given to it in a cloſe veſſel; - and 
an incondenſible vapour, reſembling air. The 
bones, or other parts abounding moſt in earth, 
are reducible into the fame elements, only a 
greater proportionable quantity of coal is pro- 
duced correſpondently to the proportion of the 
hardneſs of the parts ſubjected to the operation.” 

Beſides this decompoſition, which the orga- 
nical parts of animals undergo in common with 
all other animal ſubſtances, another fort of 
partial decompoſition may be made by long 

coction in water; for the fibrous parts ſuffer a 
ſolution of one kind of mediate ſubſtance of 
which they are formed; being that to which 
they owe their tenacity. This is that gluten by 
which nature appears to give the cohefion or 
tenacity to the ſeveral parts: for thoſe, which 
have the greateſt degree of thoſe qualities, even 
the bones themſelves, become brittle and eaſy 
to be broken, when deprived of it by long 
boiling: and the gluten itſelf, when teparats 
ed, is of a very viſcid and adheſive conf- 
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390 ExrEkRIMENTS AND OBSERVATIONS 
ence. The bones are alſo capable of a partial 
decompoſition: for the redundant earth (as was 
before mentioned) may be extracted by ſoluti- 
on through the means of acids. 25 
I The ſolid parts of animals, that vary from 
the ſimple and organical, in affording different 
ſubſtances from them by peculiar means of 
decompoſition, owe this difference to certain 
ſecreted juices which are lodged in them, for 
purpoſes relative to the economy of the parti- 
cular animals to which they belong: and 
which either by concreting themſelves, or, be- 
ing in ſmall quantities, by adhering to the vaſ- 
cular or organical parts, contract or aſſume the 
appearance of a ſolid form. Theſe peculiar 
ſubſtances are, in the whole ſyſtem of animal 
nature, extremely various; and therefore elude 
enumeration: ſuch however, as are at preſent 
applied to uſeful purpoſes, or ſeem capable of 
being fo, may be properly conſidered as the ob- 
ject of chemical experiments; and they may 
be divided, in this light, into. ſuch as are them- 
ſelves indued with, or afford extracted matter of, 
a particular ſcent, flavour, or ſome medicinal vir- 
tue; and ſuch as afford a calorific- matter, capa» 
ble of dying or tinging ſome other bodies. 
The peculiar qualities of theſe parts of ani- 
mals reſide in ſubſtances of an oleous nature: 
but, as they are for the moſt part ſoluble in ſpirit 


of wine, it appears that they recede from the na- 


ture of the fat or ſubſtantial oils, which are the 

only kind proper to animals, towards that of the 

eſſential or ethereal, which commenſtruate mo 
» 5 of uc 


* 
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| ich ſorts: but they are, however, not ſo far re- 
moved from the ſubſtantial oils, as to be ſuffici- 
ently volatile to riſe with the heat of boiling wa- 
ter; which is a property of all eſſential oils. The 
fame holds good of the colorific matter, in the co- 
chineel fly, and other animals, though it may well 
be doubted from the great experimental analogy 
of ſuch colorific matter tothetinging reſins of ve- 
getables, whether theſe ſubſtances, though to be 
extracted from the parts of animals, may not 
be in fact a vegetable matter, collected, by the 
reſpective animals, for ends relative to its pecu- 
liar economy, and preſerved for thoſe purpoſes 
in a ſuitabletheca; and not a proper part or pro- 
duction of the animals themſclves, by ſecretion | 
from their own juices. 

All the ſolid parts of animals are, for the 
moſt part, capable of being corroded: by the 
mineral acids: in a concentrated ftate, and 
they ſeem to combine with them, without de- 
| compoſition : the produce is firſt a ſubſtance 
of a balſamic kind of conſiſtence: and after- 
wards, when the aqueous humidity is evapo- 
rated, a ſubſtance of a tenacious horny tex-. 
ture, not properly referable * any other claſs 
of bodies. 5 

The ſolid parts of animals a are, therefore, like 
the general kind, the ſubject of experiment prin- 
cipally, with reſpect to their decompoſition ; if 
the view be not extended to the ſeveral bodies 
generated by the decompoſition : but, as thoſe 


acquire, when formed, a diſtin& nature, they 
"GCE 4 demand 
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demand a peculiar conſideration, as different 
| kinds of — from the compounds formed of 
them in the fabrication of animals. The means 
» of decompoſition of the ſolid parts of animals 
are, (beſides thoſe before en = aa that are 
common to all animal ſubſtances,) with reſpect 
to the ſofter and leſs rigid ah RAY parts, þy 
boiling, in order to ſeparate the gluten; — with re- 
ſpect to the bones, by ' ſolution through vinegar, or 
the acid ſpirits of wk — alt, in order to extract 
the redundant earth; with reſpect to the pecu 
liar ſubſtances, not organical, / * tbrougb 
ſpirit of wine, lixivium of alkaline ſalts, or other 
proper menſiruum. The means of combinations of 
ſolid animal ſubſtances, which, as has been juſt 
before obſerved, relates only to concentrated a- 
cids, is by meer commixture; the animal ſubſtance 
z | being, for the readier action of the acid, winged 
or! divided into ſmall r 
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22 on of the ſolid parts Ls animals 


by ry wr 1 n bc 


1 and; having put it into a coated re 
jars, place it in an open furnace. Fit A 
receiver to it; which ſhould” be large in 


proportion to the retort; and perforated 
through the ſide with a ſmall hole; and give 


a gradual heat without luting on the recei< — 
ver. A quantity of lymph or meer water 


will riſe in proportion to the moiſture of 


the ſubſtance employed: and, after ſome 
time, the fetid ſmell of burnt animal ſubs 
ſtances will be perceived. Take off then 


the receiver; and having emptied it of the 
water, replace it; making good the joint 
with ſtrong lute: and continue to raiſe the 
Pe 85 "- 
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ſire gradually, as the diſtillation appears to 
admit of it. The receiver will be filled 


with white fumes; which will partly con- 


denſe in a fluid conſiſtence, and partly 
ſettle againſt the ſides of the receiver in the 
form of ſalt, and pitchy oil. 
When the fumes ceaſe to ariſe in any 

conſiderable qu antity, notwithſtanding the 
| heat be kept up at the ſtrongeſt pitch, 

{which muſt be judged of by the abatement 
of it inthe receiver), the fire muſt be ſuffer- 

ed to go out; and the receiver, being then 
taken off, will be found to contain a portion 
of aqueous fluid, with ſome fluid oil floating 
on its ſurface; and a pitchy oil, and ſome vo- 
latile ſalt encruſted on its ſides. On further ex- 
amination, the aqueous fluid will be found to 
be a ſaturate ſolution of volatile alkaline ſalts 
in water: and, for the moſt part, a cake or 
ſolid maſs of the ſame ſalt will be found at 
the bottom of the receive. 

In the retort will be found a 1 which 
being made luminouſly hot, will burn in 
the air, or on the addition of nitre, til 
Ld the pure earth remain. 


The 
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The ſalt may be freed from the water, and 


the groſſer part of the oil, by rectifying it, 
by ſublimation with a flow heat : and the 
oil may alſo, by diſtillation through the 
addition of water, be ſeparated into a fluid 
and volatile kind ; and a. firt, of a thick 
viſcid conſiſtence, like pitch. 

In order to the decompoſition of the coal 


without combuſtion, mix it, by powdering 


them well together, with twice its weight of 
lixiviate ſalt; and, having put them into a 
crucible, cloſely covered, give them a de- 


gree of heat · ſufficient to fuſe the ſalt: and 


continue them for half an hour in that ſtate. 


Pound the maſs then, while yet hot; and 
add to it, of water, eight times the weight 


of the lixiviate falt. Boil the mixture for 


an hour; adding freſh water in proportion 


to that which is waſted by evaporation : and, 
having afterwards filtered off the ſolution, 
waſh the earth in ſeveral repeated quantities 
of water, The earth will then be found to 
be deprived of the greateſt part of the phlo- 
giſton ; which, being attracted from it by 
the fixt alkaline ſalt, is, by that means, dif- 

10 folyed 
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ſolved in the water; ee 
| 3 the filter. 


' OBSERVATION. 


- This is the utmoſt anal yſis, that can be ob- 
tained by heat of — ſubſtances: except 
that the oil may ſuffer a decompoſition, by 
making it burn in the manner of other inflam- 
mable bodies; and that the coal, which is, (as has 
been before obſerved,) phlogiſton, combined with 
the organical earth, mayſ era further decompo- 
fition, we ſhall ſee in the ſucceeding experiments, 
by ſubſequent combination. The volatile alkaline 
falt, not b pos + to bedecompounded,nor any other 
waychanged, except — combination with 
other bodies, by any method hitherto diſcover- 


ed: though it is, as was before demonſtrated in 


Experiment IV. Chap. II. Part II. a compound 
of earth and phlog ion, with the addition, as 
may be preſumed from juſt analogy, of ſome kind 
of acid. 
The phlogiſton, forming the animal 7 
is not ſimply combined with the earth: but 
moſt probably ſubſiſts in the form of a fixt 
ſulphur; that is to ſay, combined with acid; as 
its fixity, and its attraction with alkaline ſalt, 


| agrecably to the nature of mineral ſylphur, ſeem 


to evince. This fulphur extracted from the 
animal coal, as in this proceſs, may be again 
ſeparated. from the lixiviate falt, by precipi- 
tation with green vitriol ; ; and ſometimes, 
but 
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but not with equal certainty; by alum. - The 
principle On which this is performed is, that 2 


double depart is produced: the lixiviate ſalt at» 
00G the vitriolic acid, and ſeparating it 


from the iron: which, at the ſame time, at- 
tracting the ſulphur in a greater degree than 
the ſat polychreſtus, or neutral ſalt produced by 
the combination of the acid and lixiviate ſalt, 


ſeparates it from the other: though that ſalt is 


not always neutral to the ſulphur: as will be 
found by that failure of any precipitation on the 
addition of fimple oil of vitriol, which frequent 


ly happens. It is this ſulphur, which is the 


tinging matter of the pigment uſed in painting, 
called Pruſſian blue : and which indeed, ha 


* 


combined with the earth of alum, forms with 
it, the whole of that ſubſtance, when genuinely 


and rightly prepared. The manner of uniting 
the ſulphur and earth of alum, is by preparing 


dhe ſolution of the ſulphur in the lixivium, a 
in this proceſs; and then making the precipita- 
tion with a mixt ſolution of green vitriol and 


alum: by which means the ſulphur is precipi- 
tated with ſome proportion both of the iron 


that was the baſis of the vitriol; and of the eartk 


of the alum. But the tinge of the iron, which 


in this caſe is yellow, modifying the blue colour 


of the ſulphur, - renders: the compound maſs 
green: in order to remedywhich, a due quan- 
was above obſerved) a very ſtrong attraction 
with the iron, combines with it, preferably to 
the earth of the alum ; and. conſequently diſ- 
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ſolving it, leaves the earth and the ſulphur unit- 
thus tinged with the blue ſulphur, produces 
the pigment: which will be of a lighter or 
deeper hue or taint, according to the proportion 
of the one element to the other. 

FThe proceſs of the above experiment is not, at 
preſent, in uſe for any other than medicinal pur- 


poſes; where it is practiſed, in the orthodox pro- 


_ ceeding, for the production of volatile ſpirit and 
falts, and calcined earth, on hartſhorn only: 
but the cheapneſs, and greater fitneſs for the end, 
occaſion bones moſt generally to be ſubſtituted 
(as was before obſerved). For it being the 
volatile alkaline falt, with only a ſmall propor- 
tion of the fine, or moſt exalted part of the 
oil, which is required, it is found much more 
eaſy to obtain ſuch, free of the groſſer and 
more cfude, and conſequently putreſcent oil, 

from bones, than from horn, or any other ani- 
mal ſubſtance: though Boerhaave has roundly | 
aſſerted the contrary. The oil, thus extracted by 
heat from animal ſubſtances, has not been hither- 
to applied to any purpoſes, except in medicine: 
though, being a ſubſtance of apeculiar nature, it 
muſt probably poſſeſs qualities that might render 
it uſeful : but the extremely ſtrong and diſa- 
greeable ſmell that it imparts, for a very long 
time, to any thing to which the leaſt part of it 


adheres, in ſome degree prevents the exploring 


its nature, with reſpect to any application to 


practical uſes. The Pruſſian blue might be 


. prepared from the ſolid parts of animals : but 
* 33 = 
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| it being found more commodious to uſe blood, 
that ſubſtance only is SOOT in c 


Py ; 
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Daene, of ſolid animal Steven * 


combuſtion. 


Take any ſolid animal f ah: or the 
coal; and expoſe it to a burning heat; 
ſuffering the air to have acceſs to it. It will 
afford a ſmoak, which will be only ſimple 
water. The oil will next riſe ; and partly 
be converted into flame, on the ſurface of 
the body, and partly be diſſipated : the more 
fixt part will, afterwards, on ſupporting the 
due degree of heat, burn as coal, till no- 
thing remain but white aſhes, which are the 
organical earth. The whole of the other 
parts will be diſſipated, except they are in 
part collected by means of ſome chimney or 
other ſuch apparatus, in the form of ſoot. 
Ihe ſoot, on being treated according to 
the laſt preceding proceſs, will be found to 
afford a ſmall quantity of volatile ſalt, wa- 
ter, and groſs pitchy oil, of the ſame na- 
. 1705 ets 
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1 ture with thoſe obtained by Keren 
TK ough incaleſcence. ETD, J 


rv Ar tos. 

The effects of the decompoſition; on the 
principle of combuſtion, are much the ſame 
with theſe of that by incaleſcence; only a con- 
fiderable part of the oil is decompounded by 
the action of the nitrous acid of the air, in the 
combuſtion and the phlogiſton, which, together 
with the earth, forms the coal, and is ſeparated 
from the earth. .. 

This operation is ſeldom practiſed; except on 
bones, for forming the fictitious calcined hartſ- 
horn, rs e ee the e e 
proceſsof the preceding experiment is, in t c Caſe 
of the true E per formed, in or- 
der to extract the volatile alkaline ſalt; the remain- 
Aw coal alone Tomy be abs to the combuſtion 
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Dee tion of the ſolid parts of ani Th by 
* the ſolution of the glutis nous matter, wry 


long coftion in Water. FP. 


e Take any of the membranous parts of 
animals; and boil them for a long time in 
water : and then ſtrain off the gelatinous 


fluid through flannel. This fluid being in- 
"ps 


C 
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ſillated by evaporttion, til it "acquite! be 
confi er A Jelly when cold, 3s. called 
ze: and when freed from humidity to a. 
greater degree, Hue. The parts, from whence 
this 'glutinous ſubſtance is extracted, being 
deprived of it in a greater degree, loſe their, 
tenacity, and become brittle ; and, on being 
d according to the proceſs of | 
Experiment I. will be found to yield 4 

e bee. of oi and as, a 


I Fe. 
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tion by this method ole FF 
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Rating than ſeparating a portion of that 
— matter, from the more carthy, which 


A to give the coheſioh and tenatity to the 

whole. Fer, on obſetving in what propottion 
the different parts afford it, and what the tate 
of thoſe 'are, which are deprived of it, this of- 
fice muſt be neceſſarily aſcribed to it. The car- 
tilagindus parts, eſpecially in fiſh and young 
8 are almoſt "wholly converted into this 

gluten, by moderate boiling; and the ſofter 
fibrous amd membranous parts give the next 
great proportion, dut * a much longer 
coction to that end: the bones afford the leaſt; 
but, being deprived of it, — brittle and in- 
flexible, and ap pproach to that tate, to which 


they a0 reducible th i ” 9 2 
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Tbbere is ſome reaſon to believe, that: 2 | 

platen full in che bigay, : and that it is chere, 5 

the right ſtate of the economy, produced only | 

In that proportion in wich it is Winted for the I 

due formation and ſupport of the parts: for, in 

the caſes of fractures of the bones in women | 

far gone with child, the callous, which ought | | 

to form on the united pieces of the bones, is 4 

eee ad no proy Be and in 5 

others, the growth of the callous is ſaid to bo 

promoted 12 a large qanticy of this fub- 
e either in the form of jelly, or the car- 
tilaginous parts themſelves, 0 ſheep or valves. 
Though a long coction is wanting to the 
extraction of this gluten, where only the heat 
of boiling water is admuniſtered, yet, in a ſome- 
what greater degree, the Slate —.— — 
2 in the water is quickly mad 
ortion of the earth — — — 
the luten : which ſeems in this degree of 
heat to a Fa a menſtruum on it. 

This effect appears in the uſe of Papin's 
yk. af which is a machine that detains 
the ſteam, ariſing from the boiling water, from 
flying off, and occaſions 3 whole 
557 af fluid to acquire a greater heat. For 
the cartilaginous as well as che fibrous and other 

ſofter parts, being put into this machine with a 
due pro water, and the proper heat ad- 


miniſtered, loſe i in a very ſhort time their conti- 


nuity, and are in a great degree diſſolved and 
converted into this matter; and even the bones 


cannot withſtand this treatment, but have their 
| textuſe 


enol r \ Aibeds Sbpnslebe 1 
ade ed, and are e a . _ 
mu aL LE 48e gluten, an can | 
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This procels, much in the ame manbet as 
3 in the above experiment, is practiſed 

ttings and pieces of coarſe leather ſkins, 
a0 other ſuch fubſtan s, for the k iaking th e 
coin glue, and fle: us alſb, on thoſe of 
the ſiner Timids af leather, for making the kind 
called. che glever's fige, all which ſubſtances are 
of the greateſt conſeqgence i in many arts and 
manufitures. It is probable, therefore,  as/ 
there is a ber) ry great conſumption of theſe ſub⸗ 
| ages it ; be: found by 
appl in | the 4 ae mentioned, to the. 
production of er ule! us moch time 
and labour might be Heel in the coctioi 
evaporation; and alſo a much larger prportior 
of the gluten extracted from an equal quantity 
of materials. By thefarne gperation by which 
ue is made wen the 7 which | is in 
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Fake the foſter part of an animal; 100 
having beat or cut them into very ſmall pieces, 
put them into any veſſe and keep them 
moiſt: they will ſoot putrefy ; the greateſt 
Fart exhaling away, and leaving, . at 
length, a ſmall proportion of . 

The harder parts, even bones, wilt un- 
dergo the ſame change by a like treatment: 
but they require a much greater time D 
their entire 4iſlolution, 


i 


”; N 9 * 7 
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Abe dite ofthe E ubſtances, and 
the combina of ſuch new, ones, as, are 


ed, before andy of 5 2. more 
volatile ſtate; and, OT 
of the air, commenſtruates with is, a in burn- 


. ing. VE Gas | * This 
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This operation is rarely practiſed, (with a view 
9 ) crripe in an imperfect de 


, for the 
production of manure: and on parts, or 
whole bodies, of animals, of a delicate texture, 


for freeing them from the membranous, liga- 
mentous, or other ſofter parts, in 2 
obtain more perfect ſkeletons, than could be 
produced in ſubjects that are very minute, b) 

mechanical means. The manner, in which 
this is done, is, to free the bones of the parts, or 
2 DO IDs df — — 
imuring the ſtruo- 
ture; and then keeping them immerſed in wa- 
nenne exce 1 


I ee e e ee 


Penker 1 


Partial lee. of bones hy the ee, 
. a of acids..." 


Take finall bones, and Bath ably in vi- 
negar for a conſiderable time: and they 
will loſe their hardneſs and rigidity ; and 
become ſoft and flexible, Pour the vinegar 
from them; and add lixiviate ſalt vo it, ſo 
long as any: efferveſcence ſhall appear to 
follow. A white earth will be then preci- 
pitated : which may be freed from the neu- 
tral alt, generated by the Vogue and lixi- 

7 N 5, as 


* 
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ie! 11 | I te 
on e 
ä ſpecies of | tion is prafticable 
| canh; which is depoſfad in Proper thecs; for 
giving the due rigidity and-hatdneſs to them: 


as the effect of the experiment evinces, by theit 


attaining a ſoft and flexible texture, 
the action of the yinegar: which action, thecarth 
precipitated from the vinegar ſhews to be the 
"refolt of itsdifibiving power. An inſtance (or 
perhaps more) has been rep. of the ſame effect 
produced in a living ſubject, 1 too liberal uſe of 
ſubacid wines! This inſtance was in the cafe of 
a peaſant in France; whoſe bones loſt their ri- 
205 5 and became greatly flexible, without 

ny other extraordinary ge in in the habit: 
for Pr lived a conſiderable time; and owed his 
death at laſt, to mn en by 24 preſſure 
made on his brain, in the way of experiment: 
and which had before been ſeveral times re- 
peated, with the Wy only of a ny 
deliquium or fainting. 1 
This operation is not ever performed on bones 
for any practical purpoſe ; 1850 being — 
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: toi any ead at preſent known, e | 


bones, to contain earth in a looſer ſtate, 
reſpect to its combination with the other ſubſtan- 


68 that form the fibres, than it is found i in any 
of the ſofter parts: as it cannot, in like manner, 
be extracted from them, by the diſſolving power 
of vinegar or other acids, when not ſo cone 
centrated, as to deſtroy the texture of the fibres 
| thimlelves. 4 oy 


pie a VI. . 
rene RED of the fold: parts © com 
taining ſubſtances peculiar to particular kinds 


oy animals, in order to the extraction of fuch 
FOR: 2 z exemplified in the {hy 


Tee tres dens of liter ("5p lee | 


it; and then put it into a phial, with 4 
quarter of a pint of ſpirit of wine, of that 


tincture or ſolution from the fæces. Add 


then half a pint of water to the tincture | 


put into a very long phial; and the extract 
of the EINE will be precipitated : and may 
m4 120 44 5 


gree > of, ftrength in which it js commonly 
prgof ſpirit, . Let it infuſe ten or 
twelve — ſometimes ſhaking the phial z 

and at the end of that time, pour off the | 
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be ſeparated from the diluted ſpirit hy de. 
cantation and ſubſequent filtration through 

paper covered with a linnen Goth ba in 2 
me ng R 


4 
* 1 ; 4 
is 4. 142 . 
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In : a dg 95 manner, — * civet, = other 
animal parts of particular kinds, containing 
matter of a peculiar odour or flavour, may be 
partially decompounded, ſo as to afford the 
ſubſtances in which the peculiar qualities re- 
fide, by extracting them from the fibrous or 
vaſcular ſubſtance, by a proper diſſolving me- 
dium: which, in moſt caſes, is vinous ſpirits; the 
peculiar ſubſtance being, for the moſt part, of 
the ſame nature with the eſſential oils of vege- 
tables; except with reſpect to their volatility, 
in which they recede again from thence to the 
nature of ſubſtantial or fat oils. 

The epiſpaſtic matter of the cantharides, or 
Spaniſh flies, is no exception to this: for it is 
wholly ſaluble in ſpirit of wine; and ( notwith- 
ſtanding what ſome writers aſſert to the con- 
trary) 2 a tincture in that vehicle, which will 
bliſter by repeated embrocation of the ſame part, 
with equal or greater force than the ſubſtance of 
the fly 7 Itſelf, It is true, that an extract may be 
alſo made of it, through coction in water: but it 
is by the mediation of the heat which liquefies 
it, and brings it out of the veſſels of the ani- 
mal in which it is ropolited] x for « on the * | 
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of Poor ſeparatior: will be found to be 
made of the extracted matter from it. The 
falubility of this ſubſtance, in ſpirit of Wine, 
ſhews it not to be a ſubſtantial oil, nor yet a 


ſalt, as is moſt preſumed 2 and its 
want of fufficient volatility to exhale with the 
heat of boiling water, evinces it not to be of the 
perfect nature of eſſential oils; of which this is 
the characteriſtic: it may therefore be properly 
conſidered as an oleous ſubſtance, / leſs exalted 
than eſſential oils; and more than e- 
tial. 

This 


in a aularts manner on — and on muſle 
me in ſome caſes, for the perfuring ſome fuch 
nd tinctures, as the King's honey wa 

8 But the ſubſequent * of the dif- 
ſolved matter is not practiſed for uſe : though 


tit is, however, a neceſſary means in experi- 
ments, of examining the nature and cot 
tuenoe of ſuch ſubſtances. 


1 DeerniNEDT n 
Partial decompoſition of animals, in = to 
the extratting from them any coloriſic or 
tinging matter they may contain ; exemplified 
in the inſtance of the cochineel ty ; through | 
the means of alkaline ſalts. 
Take a ſolution of any alkaline ſalt, . 
ther fixt or volatile; and add to it, cochineel 


1 


* 28 
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Powdered. ' Let” the 'mixture either Rand 
for two or hier days, if it be formed of 
the | yolatile alkaline falt; ar boil it far 
| half an hour or more, if it be the fixt; 
and then filter it through paper. The colo- 
rißt matter will by this means be ſeparated 
from the other parts of the, cochine fly: 
and it may be precipitated by the addition of 
"EW acid; or any terrene neutral ſalt. 
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n colorific matter or 
the may be caratd from other animals, or 

animals, in which fuch may be found: 
Aae fl falts being a general menſtruum of All 
1 — g: animal (and moſt tinging vegetable) 


3 This pr proceſi is practiſed on 3 with 
1 urine, or other ſolutions of volatile falts, 
or the formin g the ſcarlet and other dyes: as 


alſo for the making the pigments uſed in — 
ing, called — and late: which are only 
this, or other ſuch colorific matter, precipitated 
together with ſome kind of white earth; which 
ſerves as a baſis or body to the aging bel. 
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| parts of animals may be di | 
Cy the — Le 
pep ens, OVArious 
ery and eee nebel fulcre; 1 
liar to particular ſpecies. 

| ANIMAL OILs, are of that kind called l- 

Anil ar, in diſtinction — kind 
8 ethereal : the proper ſſ 
of which kinds is, that the ſubſtantial 
. — will hot iſe without the degree of heat ſuf- 
hcient to nd animal and vegetable ſub- 
ſtances; but the eſſential are ſo volatile, that 
they will exhale with the degree that will make 
water boil ; and in many inſtances with much 
leſs. The ſubſtantial oils aw likewiſe, always, 
the aleaginous or greaſy eonſiſtence which is pe- 
culiar to fat bodies; whereas the eſſential oils 
have, for the moſt part, the inadheſive looſe 
texture of water: and tree this quality, being 
conſtantly found in- they take the name 
ef ſubſtantial or fat oi 
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It does not appear, that oils are originally ge- 


nerated in animals; unleſs in ſuch as are of an 

epicene or zoophyte nature; but are extracted 
from the aliment in the proceſs of digeſtion: 
and they are taken into the ſanguinary ſyſtem in 
the chyle: which (as was re ' obſerved) 
is principally conſtituted of them and water, 
combined by the mediation of the ſapid power 
of the bile : ſuch oil and water being other- 
wiſe abſolutely neutral to each other. 


Ihe ſubſtantial oils ſubſiſt ſometimes in 2 
concreted or /evous form, as tallow and other 


fat; and ſometimes in a fluid one: but this de- 
pends on very ſlight circumſtances, either of 
addition of other-bodies, or change of the de- 
gree of heat or cold: for moſt fluid oils con- 


crete, when kept at reſt, even with the firſt de- 


of freezing cold ; and all liquefy with a 
few degrees of heat _ than that to which 
the atmoſphere is ſubject in the hotteſt cli- 
mates. The moſt fluid are likewiſe ſoon con- 
ereted, or rendered ſevous, by the addition of 
acid or faline bodies; as is ſeen in the conver- 
fion of the oil of the whale, or any other fluid 


dil of fiſh, into the ſubſtance called (though 


improperly) ſperma ceti, in the common manu- 
 Facture of ie. : 7880 
The oils, which are nevertheleſs at all times 


fluid, while in the living animal, however apt 


ſome may be to concrete on their growing cold, 
being ſeparated either from the chyle before its 
perfect union with the blood, or ſecreted 1 


rr rr ere 
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| the blood itſelf, are depoſited in proper veſiceæ 
in the adi poſs parts : which: indeed conſiſt en- 
ly of : e dg ad fuck veſſels, with the p 


membranes that connect chem, and the ry 
ent arteries, 'veins; and , (if the re- 


fence of ſuc — > air” 19, as ischought by ſome 


to be, unive 


4 8 to. A A 
of animals.) 


gSubl nel Sl, like all other pr r parts of 
animals and vegetables, are t; and 
tend to a natural decompoſition by that quality: 
bob WISE ſomewhat different kind 


diſtinguiſhed by 1 the name of the rancid Parr 
cence. It — indeed equally to decompoſition; 
but the proportion of volatile alkaline ſalts 
nerated, is greatly leſs, from the defect of carth; 
ind the fetor or ſtinł is of a I kind 
from the other. N 

Animal oils may, likewiſe, be deconmpounda? | 
by incaleſcence: for, on being ſubjected to the 
burning degree of heat in a doſs veſſel; they 
ſuffer ſuch a change, as renders them of that 
kind called ethereal ;/in conſequence of which, 
they exhale ; and, being condenſed, attain partly 
a thin fluid inadheſive conſiſtence, and partiy a 
pitchy cohering texture: the moſt fluid part be- 
ing very volatile, and the viſcid and thick more 
fixt. A ſmall proportion of coal, — 
that which is produced by the ſame means 
other animal ſubſtances, is alſo left: but no 

ſale n falt is W or if any be, 


414 ExpuRIMENTS Au 3 


| 2 le. dopo 
parts 
ge e — continue to — cas 
— 2 — and, on their 
| deſſation to * . mak en 
of earth is found. : 
Animal oils, like vegetable-ſubſtantialoils, ut 
capable of being combined with the Gl fapona- 
rius: and being ſo combined they form. /ope 
which. is ſoluble in water; to'wbich ſubſtantial 
_ vils are (as was before obſerved); neutral, with- 
out che intermediation of this, falt 3 or the bile 
or ſome other ſuch body containing oil highly 
exalted by heat or putrefaction 
Br oo is 4' compoſition of. ſeveral different 
compound ſubſtances that do not however differ 
with reſpect to the elements of which they are 
formed]; but in the proportion of thoſe elementi 
to each other; and in the mode ef combinati- 
on: for they are all reſolvable ultimately into 
the ſame — — — _ — 
proper 8 an 1 eat 
on. Theſe component ſubſtances of the blood 
are united, in one fluid mass, by lame very wel 
medium of combination: for they are ſe 
— ſlighter means than are ſufficient to decat! 
d any other body in nature; even by:theit 
deprivedof the 2 circulationz and 
yet, more diſtinctly, bythe ſi ion, when 
owing cold, of à very ſlight matian of ano- 
r. kind, | Theſe: ſubſtances! coding to 
— lights as are hitherto afforded. by er 


periments, 


24 
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— may be dermoed of three kindss 
which — ry called'the' ar Co 2 the 
red globules mx. tinging 
matter); and the. =; ods eaſily re- 
ſolvable, — — nat will eva- 
porate water, into a meer NIN fluid; and * 
ſolid fubſtance. 

There are two eu Hebonmpottion ofthe 
blood; as far as effects this mediate combination, 
- without putrefaction and heat: the one of which 
is more effectual than the other; as it ö 
the three ſuhſtances _ each — firſt, 

and leaſt is, by ſufferi blood to 
| —— is — of the ve 
ſels of the animal, without motion. The other 
is, by moving ſome body about in it, as it'cools 
to which body, the fibrous part will adhere z 

and be collected: wholly: diſuniting itſelf from 
the others. In the firſt caſe, the fibrous, with 

the whole of the tinging matter; and a part of 

che ſerum; form a coaggulated maſs, ſolid, but 
with a ſlendet degree of tenacity, dun dee 
red colour, blackiſh within the maſs "Dux pri 
er on the ſurface. In the more periect — 
the fibrous matter collects itſelf round the body 
— in the blood; and forms a tena- 
chough ſoft and flexible ſubſtance: 
being freed by waſhing from the tinging 

blood — to it, (but with- 
out — fiqars of a white co- 
| — — — of fibres, reſem· 
ae muſoular fleſh: the ſevous part being left 
— 

ut 


though 
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but not combined with ĩit. For part of the red 
particles ſubſide to the bottom of the contain-- 
only by the viſcidity of the ſerum, and the want of 


ty 
greater — fic gravity to force their way down - 
wards, through 


ſuch a reſiſting medium. - The 


tinging matter of the blood thus ſeparated, has 


never been, that I know of, ſufficiently exa- 


mined, to determine fully its true nature: but 


it may be concluded from the particles having 


a greater ſpecific gravity than the ſerum, as well. 


as from other obvious reaſons, that the notion 
of their being globules of air, as has been pre- 
ſumed from ſome microſcopical obſervations, 
is by no means well founded. . 


* 
. 


cold in the freezing degrees: for, being ſub- 


jected to it, the ſolid parts ſoon concrete toge- 


ther, and leave the aqueous; which quickly 
- exhale from it while in this ſtate, _ bz 
Ihe decompoſition by coaggulation, where 


the fibrous and tinging matter coaleſce together, 


and ſeparate from the ſerum, is ſuperſeded ne- 
vertheleſs by the putreſcence naturally conſe- 


quent after ſome time ; and a combination or 


union of the whole together, is again made on 
their becoming putrid : and, indeed, in a very 


diſeaſed ſtate of the blood, where the oils are 
exalted by the heat of a fever, and retained in 
\ conſequence of a ſuppreſſion of the ſecretions, 
the increaſed degree of the putreſcence in the 
living animal, which is ſometimes a. great ap- 
proximation to actual putrefaction, is ſufficient. 


che ſerum may be again decompounded by 
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to prevent this coaggulation, which cannot be 
otherwiſe done, even by keeping the blood 
in the ſame degree of heat as in the living ani- 
mal, though with the addition likewiſe of the 
ſtrongeſt concuſſion. The ſerum, on being ſub- 
jected to a degree of heat, ſomewhat leſs than 
will make water boil, concretes wholly into a ſo- 
lid ſubſtance, in the ſame manner as the whites 
of eggs; which is not to be again reduced to a 
fluid ſtate, without decompoſition. Theſe ſe- 
veral ſubſtances, as well as the blood itſelf in 
its intire ſtate, are putreſcent; and, in a ſhort 
time, are, by the putrefactive ferment, reſolved 
into the fame kind of bodies as the other fluid 
or ſolid parts of animals. 
The whole mals, or the component ſubſtan- 

ces ſeparately, are to be decompounded by 
heat alſo, either on the principle of incaleſcence 
or combuſtion ; in like manner as the other pro- 
er parts of animals. But in the coal, produced 

by blood ſubjected to heat in its intire ſtate, a 
much greater quantity of the fixt ſulphur ha 
treated of) is found, than in that of any other 
animal ſubſtance, - except the hoofs of ſome 
kinds: and the quantity of the coal itſelf is 
likewiſe conſiderable : allowing for the great 
proportion of aqueous fluid. 
There are ſeveral other changes producible in 
the blood, by various degrees of heat; as alſo by 
the addition of acid, alkaline, and ſaline bodies 
but, as they do not appear to lead immediately 
to any general doctrine of the nature of it, they 
do not require an enumeration here ; but will 
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be beſt conſidered in the view, that the vetno- 
tive experiments give of them. 

It will appear, on comparing the bene. 
lities and properties of the blood, that of 
parts of it, which are not meer water, approach 
in their general nature to the ſolid parts of ani- 
mals; being ultimately reſolvable, like them, 
into ethereal oil, volatile alkaline ſalt, and earth: 
but that it, nevertheleſs, conſiſts of various 
mediate combinations of the elements ; being 
decompoundible, without addition, into the 
three different bodies above treated of: and one 
of them, the ſerum, - again into a concreſcible 
part, and water: and it is moſt probable, if ex- 

riments more elaborate than any hitherto 
practiſed had been made on the ſerum, a 

ſalt, of the nature with that afforded by urine 
in its unputrified ſtate, would be alſo found in 
it. On conſidering ſtill further theſe circum- 
ſtances, with relation to the matter of which 
the blood is originally formed, it alſo appears 
to me, that the whole ſanguinary economy is 
dependant on a putreſcent ferment: which, by its 
action, aſſimilates the freſh matter, ſupplied for 
its recruit, to the ſtate of that which ſubſiſted 
before, by the exaltation of the phlogiſtic ſub- 
ſtances, LA oils, to a condition nearly alkaline: 
beyond which, however, no ſubſtance paſs, 
while in the living animal, except urine preter- 
naturally detained, though they ſometimes ap- 
proach ſo near it, as almoſt inſtantly to fall into 
it, on being diſcharged. The ch — 
n juice of TP by which 2 
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zs ſupplied from time to time with a freſh recruit 
of matter, conififts of water, bile, falts, and oil, 
of that kind principally called fat or ſubſtantial, 
_ with. a propartian, however, ſometimes of ſuch 
as is mare ethereal: the nature and difference 
of which kinds will be more particularly ſhewn 
below in the experiments on animal and vege- 
table oils. Theſe oils are commixt with the 
water, taken together with the proper aliment, 
y means of the ſaponaceous power of the bile: 
which, being combined with water, renders it 
a proper menſtruum of ſuch bodies. The 
chyle, therefore, as to that part of it which 
the fat or ſubſtantial oils conſtitute, recedes 
Fram the nature of blood, in being much leſs 
putreſcent: the phlogiſton being more fixt and 
controlled by its combination with earth and 
acids: but, being circulated with the blood, it 
requires a more putreſcent nature, in much leſs 
time than ãt would without ſuch action on it, 
even though kept in the ſame or a much greater 
degree of heat. From whence it is obvious, 
that there is a putrid ferment in the blood; 
which is imparted to the oils: and which, with- 
out the actual heat neceflary in all other caſes, 
produces a change in them, in the ſame man- 
ner, as if they were acted upon by ſuch greater 
degree of heat: or, in other words, accelerates, 
in an extreme high degree, their progreſs to- 
wards putrefaction. The blood, while circulat- 
ing imthe animal in its vital ſtate, may there- 
fare properly be conſidered as a fluid phoſpho- 
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_ rus, burning, as all others, by the commenſtru- 
ation of the exalted oil or ſulphureous part 
with the ſpirit of nitre in the air, according to 
the principles before laid down in ſpeaking of 
the nature of combuſtion : the air being ſup- 
plied by the lungs ; and commixt in the moſt 
intimate manner with the blood, as well by 
the manner of its diffuſed Conveyance into in- 
finite ramifications of ' veſſels, containing the 
blood; as by the mechanical action of the 
lungs themſelves, in the reſpiration, aided after- 
wards by the inteſtine motion of the parts of 
the blood, cauſed as well by the effects of the 
putreſcent ferment, as by the circulation.” From 
this combuſtive action of the blood, conſidered 
as a phoſphorus, may be deduced, not only 
the quick change, to the moſt putreſcent nature, 
of ſuch bodies as are the moſt reluctant to it, a- 
mongſt thoſe which are at all capable of putre- 
faction; but alſo the animal heat; and that de- 
compoſition of the nutritious ſubſtances taken 
into the blood, which is not to be found in 
any other inſtance in the whole ſyſtem of na- 
ture, but when reſulting from an actual putre- 
faction, or what (as has been before obſerved) 
is equivalent to a much higher degree of actual 
heat. If it be objected, that ſuch a putreſcent 
ferment muſt neceſſarily produce actual ap- 
pearances of putrefaction, as they are known 
to attend it in all other inſtances, it may be 
- anſwered, that the fate in which the 'blood is 
really found, and not an achual 2 ene 
2 e 
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the proper reſult of ſuch a ferment as is ee ö 
preſumed, under thoſe circumſtances that ap- 
parently attend it. For the continual admix 
tute of ſpirit of nitre, conveyed to it by is * 
2 taken in by the lungs, and intimately com 
by the means above obſerved, prevent ; 
this nſequence, while the blood:is circulating, 
by: combining with the moſt exalted part of the- 
culs; and converting them, in all probability, 
into bile; in which ſtate they are partly excreted, 
either with the alvus, or with the urine; and 
y commixt with the oil and water of the 
aliment in forming the chyle; in performing 
which. office, the phlogiſton in them is again, 
in ſome degree, fixed and controlled by the acid, 
or aceſeent, bodies, contained in the aliment: 
and this prevents ſuch a further progteſſion of 
the putreſcence, or accumulation of the more 
exalted matter, as is neceſſary to conſtitute ac- 
tual putrefaction. There is indeed no parallel 
inſtance in nature of ſuch a ferment, ſu pported 
by ſimilar means; as it is dependant in the a- 
nimal ceconomy on a peculiar mechaniſm, too 
complex to ariſe from accidental cauſes: nor 
does it appear, that it is originally begun in the 
individuals of any ſpecies; being imparted, in 
the viviparous genera, from the female to the 
young, by the actual transfuſion of blood; and 
preſerved, in the cuiparvus kinds, in the ova, in 
proper juices repoſited there for that end: which 
juices, though ſubſiſting in a very minute quan- 
tity, retain the ferment with a ſenſible degree of 
heats This circumſtance is extremely oy 
> = e 3 125 
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tible, by holding the broad end of an hen's egg. 


before — to the tip of the tongue; 
where, if the egg be ſound, a 9 plainly 
felt: but if the egg be rendered effete from any 


accident, this heat will be found wanting: and 


a putrefactive change will ſoon follow it. In 
the oviparous genera, therefore, inſtead of the 
actual transfuſion of the blood/ itſelf, the pu- 
treſcent ferment of the blood of the mother 
animal is imparted to the enibryo by this ſpark, 
as it were, of phoſphorus: which 1s continued 
in its glowing ſtate, by ſorne proviſion in the 
ovarian ſyſtem, till the other juices being 
pared to receive it by the heat of incubation, 
which exalts them to a proper ſtate, the ſan- 
1 ferment is propagated to them from 
and converts them to actual blood, as the 
— gains power to circulate and commix them 
ſufficiently to produce the neceſſary degree of = 

ferment. By this proviſion in nature, throughe 

the whole animal ſyſtem, at leaſt with reſpect to 
all thoſe genera, but ſuch as are deemed animal- 
cult, (in the generation and ſanguinary rn 
of which the laws ſeem to varꝝ from thoſe of ani- 
mals) this vital fire is ſupported in each genus, 
without the: neceſſity of its being rekindled in 
every individual : which, fromthe peculiar nature 

of it, could not, as we may juſtly conclude by ana- 

logy, have been brought about compatibly with 
the othet laws of the general ſyſtem. Whoever 
therefore conſiders well this hypotheſis, will at 
Jeaft find, that it explains, in almoſt every. parti- 
ealar, the reaſon of the animal mechaniſin ; A 
cially 
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cially with reſpect to the great offices of circu- 
Lim and reſpiration : — that it accounts for 
the animal heat; — the changes of chyle into 
blood, and the decompoſition of the blood again 
into the ſeveral bodies, either excrementitious, 
or ſubſervient to further purpoſes in the œco- 
nomy; — and the other phænomena of the 
animal ſyſtem; in ſuch manner, that if it do 
not amount to a demonſtration, it may yet be 
well taken for an approximation to it. 8 

What is above ſaid of blood, with reſpect to 
the decompoſition, and other properties and 
changes, as far as they depend on the mediate 
combination of the component ſubſtances, muſt 

be underſtood to relate only to larger animals, 
that live wholly on the land: for in all aquatic, 
and many amphibious animals, the putreſcent 
ferment is very weak, as the coldneſs of the 
blood, and ſtructure of the lungs which afford 
che means of only a flender tranſmiſſion of the 
air into the ſanguinary ſyſtem, plainly evince; 8 
and from thence there is conſequently u 
variation of the qualities of the blood in 
ſuch animals, from thoſe of them, in which 
the vital ferment produces actual heat. But what 
thoſe variations are, has not hitherto been deter- 
mined by perimenta, chat have reached 
— knowledge. 

VUnins is a fluid ſecreted Soar the blood: 8 
appears, by the neceſſary means of decompoſi- 
tion, to be compounded of water ;—a peculiar 

nene Mr oil, in a more exalted tate 
E e * _ than 
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than that of ſubſtantial oils, and leſs than chat 
of eſſential, or even than the bileQ. 
be moſt ſimple and partial decornpoſition 
of urine is, by the ſeparation of the faline part, 
and water, from the groſſer oleaginous part; 
which may be effected by evaporation, and 
chryſtallization, The ſaline matter, ſo obtained, 
is a mixture of two kinds of ſalts: the one, which 
is generally in much the greateſt quantity," an an 
Ammoniacal ſalt, (as we ſhall have occaſion to 
obſerve more particularly below): the other, a 
ſpecies of tartarous ſalt; agreeing in its nature 
he's the vegetable tartar; as 3 formed, be- 
ſides the more common Alen of ſalts, of a 
large proportion of combuſtible oil; but, from 
the redundance of alkaleſcent oils and earth in 
the blood, it is neither ſubacid, like the other; nor 
reſolvable by heat, into the lixiviate or fixt al- 
Kkaline ſalt. It appears to be this ſalt, which 
combining with a large proportion of the oil, 
that is before mentioned to conſtitute part of 
the urine, forms the calculi in the bladder and 
Kidneys: as ſuch calculi are found by experi- 
ment to partake, in ſome opcrtion, Waben | 
the nature of ſalts and ſulphur. _ 
VUrine is ſubject to bedecomponndedby polo 
faction, like all the other proper parts of animals: 
but the proportion of volatile ſalt produced 
ſeems much greater, and that of the earth left 
behind leſs, than in any of the reſt. 
On the decompoſition by heat, a peculiar 
fetid water ariſes; and the remaining maſs is 
decompoundible, either on the principle of in⸗ 


cale. 
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ealeldenbeg or combuſtion, into the ſame bo- 
dies, as other animal ſubſtances: but the Ke⸗ 

of volatile alkaline ſalt is much 

than is afforded by any of thern; except are 
great quantities of ſea ſalt have been taken in 

with the food; in which caſe, the ſalt is found 
of ' x neutral nature, inſtead: of the volatile al- 
kaline: being combined with the acid of the 
ſea falt in the form of the true ſal Ammonia- 
cus: as is ſeen in the production before men- 
tioned, page 3 5a, of that ſalt at Grand Cairo. 
The coal left — the ſeparation of the other 
bodies, in the decompoſition of urine, dy heat 
in'cloſe veſſels, is of a peculiar nature: con- 
— much leſs proportion of earth than 
the other animal ſubſtances: and that obtained 
from human urine, being urged by a very ſtrong 
heat, yields a quick falghur or phoſphorus; to 
which we give the name of Boyle's phoſphorus, 
in this country; and the Germans that of 
Brant and Kunkel. For the hlogiſton, be- 
ing combined in the coal of the urine with 
a much leſs proportion of earth, is conſequently 
not ſo fixt, but that it is ſet looſe by the action 
of che heat from the earth, and rendered 
conſequently volatile; and in chis ſtate, decom- 
pounding the ſea ſalt, (which, from the conſtant 
uſe of it in food, is found, in ſome proportion, 
in almoſt all human urine,) i it is converted into 
ſulphur; and prevented, neceſſarily, by the 
control of the acid over it, from being diſſi- 
pated by the great rarefaction, and conſequen- 
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Uglvalatility, to which it . lubje@ uin 2 


pure ſtate. 
There is angther particular circumſtance at- 
tending the decompoſition of urine by heat: 


which is, that the aqueous part, firſt raiſed in 


the evaporation, though it differs in no other 
point from ſimple water, is indued with a ſtrong 
met! of a peeuliar nature, from which it can ne- 
ver be freed, either by repeated reQufications, the 


ee e acids; or; ieee Gn bue | 


retains it under all the changes that art can effect. 
This foetor is of the ſame. kind with that per- 
ceived on the opening the abdomen, in a living 
ſubject: and . — ſame combi- 
nation of phlogiſton with the water, in an an- 
treme minutequantity; in conſt of which 
it is ſo dilated, that acids or 
would otherwiſe commenſtruate with phlogiſ- 
ton, loſe their power over it; in the manner, of 

which there are other ſimilar inſtance. 


The BILE, is a fluid ſecreted from the blood; 
and conſiſts principally of exalted oil, of a na- 


ture approaching to the ethereal kind: but not 
abſolutely in — ſtate : as appears from its be- 
ing leſs volatile than water. It has, however, 


properties very peculiar to itſelf, conſidered as 


a body of that claſs; for it not only ——_ 
5 with water itſelf; but 
medium for combining ſubſtantial oils with it: 


from whence ariſes 55 great — of bile in the 


alimentary economy : to be ſubſervient to 
which, its ſeparation from the blood, by means 


of the liver, is ' principally inſtituted. It — : 
not, 
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bodies, that 
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nat, till rendered ſo by a greater degree of pu- 
trefaction that it undergoes in the living ani- 
mal, all the proper marks of an alkaline na- 
ture: but it, nevertheleſs, combines with acids; 
and neutralizes them: as is evident from the 
great quantity of acid taken in the diet, either 
actually in that ſtate, or virtually ſo in an aceſ- 
cent form; which, n is found 
wholly to diſappear before the digeſtion be fully. | 
performed: unleſs the proportion be greater 
than can be overcome, by the quantity of bile 
afforded ; in whi 4 the inteſtines are ge- 
nerally ſtimulated to a critical diſcharge. 
The bile, When commixt with — 4 after 
it is taken out of the bladder, does nat 
ſeem to combine with them in its whole ſub+ 
ſtance ; but is decompounded: as is evinced by 
its change, from a yellow to a green colour. It 
does not, nevertheleſs, out af the habit de- 
part earths or metals from acids, before it be 
changed by putrefaction; though, in the in- 
teſtines, there is reaſon to CS ſuch effect; is 
in ſome degtee produced. 
| Bile is decompounded by 8 
which it is very prone; as may be collected 
ftom what is juſt before ſaid of its conſtituence: 
and it is, by that change, reſolved into the ſame 
bodies as other animal ſubſtances ; except, that 
the quantity of earth left behind is very minute; 
and that much more of the matter is raiſed in 
the form of ethereal oil, and leſs in that of vo- 
latile alkaline ſalt, than inde caſe of urine, or 
even of the blood itſelf; as may be perceived, 
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by the degree in which the putrid fœtor over- 
bears in it 5 3 pungent ſmell of che 
volatile ſalt. 

It is refolvable by heat, on the principle: of 
incaleſcence, into ethereal oil; a ſmall quantity 
of volatile falt; and water; which Aeg leave 

only a ſmall proportion of coal: but the oil, 

though of the ſame kind with that afforded by 
other animal ſubſtances, is leſs in the ſtate of 
the pitchy ſort, and more in that of the vola- 
tile fluid, an any n MP that of 
ane.” ** 

By heat, on the oeinciple of combuſtion, the 
bile is alſo decompounded, as other animal flu- 
ids: yielding firſt an aqueous vapour; and then 
mn till nearly the whole be conſumed.” 

The bile appears, therefore, to be a ſubſtance; ; 
in which phlogiſton abounds in a ſtate, where it 
is leſs controlled by acid, or fixt by earth, than 
in ſubſtantial oils or other fixt ſulp urs; but yet 
combined with a larger proportion of earth than 
ethereal oils; as appears, by its not being vola- 
tile, without the degree of heat ſufficient to de- 
compound it. From this proportion of the 
earth and acid, in its conſtituence, it approaches 

to an alkaline nature: and has the ſaponaceous 
power of combining oils with water; by which 
property, it becomes the great inſtrument, i in di- 
geſtion, as well of extracting the ſubſtantial oil 
from the crude maſs of the food, as by ren- 
dering it commiſeible with the tied, by a 
Poco combination with water. It may alſo 


conſidered in ſome degree; as excrementi- 
| | | tious: 


-_ 4 
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tious: ſince the ſecretion of it from the blood 
prevents the redundance of exalted oil; that is 

to ſay, an accumulation of it in a greater pro- 
portion than is neceſſary for the ſupporting the 
vital ferment above explained; and which 
would, as indeed it is found in a diſeaſed ſtate 
to do, attenuate the blood, ſo as to deſtroy its 
ſalutary craſis; and render it, both incapable 


from whence urine, the perſpirable matter, &c. 
are produced; and alſo uncontrollably putreſ= - 
cent: but being ſeparated from the blood, by 
the liver, it is partly employed as the ſapona- 
ceous medium in the chylification; and part- 
ly actually ſecreted in the alvus, together with 
the other excrementitious matter of the inteſ- 
tines. | DOES} ee 
The Mucous and LYMPHOUS SECRETIONS 
partake greatly of the nature of the ſerum of 
the blood; and ſeem to differ from it chiefly 
in their ſpiſſitude or tenacity ; unleſs in. a dif- 
eaſed ſtate; where the mucous ſecretions of the 
head and throat ſometimes acquire a more ad- 
hefive tenacious texture; and come very nearly 
to the ſtate of the gluten (before mentioned) 
extracted by art from the fibrous parts of ani- 
mals. Of the ſame kind, pus, iſſuing from ul- 
cerated parts, may be conſidered: which is, in 
fact, only the ſerum, and lymph, exuding from 
the orifices of the divided veſſels, where a ſo- 
lution of continuity is made by violence, or ero- 
ſion: the different appearances of it, with re- 
ſpect to what is called Jaudable or crude; de- 
EE | pending 
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quices in che it; or —— of 
inſlammation in the ulcerated part; which, either 
incaſe of a default or exceſs, change necæſſarihy 
the nature of the — abe mt 
veſſels. 
dhe mucous and e ſecretions, bing 
| ehbrefore, in fact, the ſerum, Nightly altered 
by dilution, or concentration, are ſubje& to 
the ſame decompoſitions, or changes, by the 
action of other bodies; only in general it will 
be found, that the pruportion of aqueous mat- 
ter, even in ſuch of the mucous juices as are ex- 
tremely viſcid, conſtitutes an extreme large part 
of the whole: unleſs, as was before obſerved, 
in ſome diſeaſed ſtates of the habit; where (as 
was alſo before intimated) there is a great con- 
_ centration of the other matter of the ſerum, in 
the ſecretions of the throat and head. 
MIX can ſcarcely be deemed one of the 
animal fluids; being the chyle reſeparated, ac- 
cording to Boerhaave, from the blood, before 
its nature be changed: but though that can 
ſcarcely be — the difference, obſervable 
on various: experiments, evinces, that it is of a 
middle nature hetwixt the chyle and blood: 
and, indeed, if it be conſidered into what kind 
of ſubſtances mille is reſolvable by coaggulati- 
on, it muſt be allowed to approach greatly to 
the nature of the ſerum; except with reſpæct 
-to- the quality of putreſcence, which in milk 
Produced by animals e e en e 
: Sen crea 8 5 
0 
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The moſt finple means of decompoſition of 
mill is, by ſuffering it to ſtand at reſt without 
any addition ä in which caſe, there is firſt a ſe- 


— part of the oil: and afterwards a4 


ſuoceeded by, or accompanied with 
a degrecof acidity; which acidity, nevertheleſs, 
does not ariſe from the preſence of any proper a 
cetous acid ; but — a ſpecies of ſobacid ſub- 
ſtance, of a peculiar nature. This oily part is 
ealled creum : and it may be further ſeparated 
from the ſerous or lymphous part, by mixing 
the air with it, by means of any concuſſive mo- 
tion: which, cauſing a further coaggulation of 
the oil, makes it collect itſelf in a ſolid con- 
creted form: in which fate it is called bartkr g 


and the remaining lymphous parts, retaining, 
nevertheleſs, ſome proportion of the oleous, 


on being kept, grows ſubacid, both fooner, 

and in a higher degree, than milk itſelf. 

_ Milk is allo decompounded by the coaggu- 

lation producible in it by all kinds of acid, 
and ſubacid bodies; as alfo, in a very extraor- 


dinary manner, by a peculiar juice found in the 


ſtomach of calves, and commonly called runner. 
In chis decompoſition, a 


of the ol, 
and a ſubſtance, which correſponds in mill 
with the fibrous part of the blood, and proba- 
bly is the ſame in an immature- Rate, concrete 
together, and form a compound body, which is 


called curd: and which, being further freed. 


from the lymphous by preſſure, betomes 
cheeſe. The: ye aur part, from which'this 
curd 1s ſeparated, is called whey or ſerum : but 
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ĩt is not a ſubſtance in milk ſtrictiy: Oy 
the ſerum in the blood: for that which —— 
milk ſubject to ing the manner of 
ſuch ſerum, is ſeparated from it, in the coag- 
gulation, which — whey ; and conſe- 
quently renders that, and the ſerum, of the 
blood, different in this eſſential particular, 
Milk is alſo decompounded by decoction, 
with the addition of alkaline ſalts; which ope- 
ration produces a coaggulation ſenſibly reſem- 
bling that made by acids and runnet, but in a 
leſs degree: and this is alſo attended with a re- 
markable change in the colour: for a gradual 
alteration is produced in it, from the original 
white to red: through the intermediate ſtages 
of yellow, and orange: but the further nature 
of this decompoſition has not, that I know of, 
been hitherto explored, as it ſeems to merit. 
If milk be ſuffered to ſtand at reſt, it will 
after. the concretion of the cream, which will 
float on the ſurface, either putrefy, or grow 
ſubacid, according to the nature of the diet of 
the animal affording it; but neither the effects 
of the putreſcence, or aceſcence, are perfect; 
ſo as to render the conſequences ſimilar to thoſe | 
of the ſaccharine juices of vegetables, or the 
mature parts of animals: for neither-vinegar, 
nor volatile alkaline ſalt, appear to be produced; 
but a flow waſte of the ſubſtance, preceded 
by a coaggulation, if the milk have an aceſ- 
cent tendency; and a fœtor, ſomewhat 'reſem- 
bling that of rancid oils, but leſs * if 
it be of a putreſoent nature. 8 
0 
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The decompoſition” of milk, by heat, ei- 
cher on the principle of incaleſcence or com- 
buſtion, reſolves it into the ſame ſubſtances; 
as are afforded by the parts of other animal 
or vegetable ſubſtances ; except, that it does 
not produce either fixt or volatile alkaline ſalts, 
at leaſt in any ſenſible proportion: and the ſame 
holds good of the butter and cheeſe; extracted 
from it; allowing for the defect of earth or 
coal, in butter, on the ſcore of its being an oil. 
The fluid ſubſtances, peculiar to particular 
kinds of animals, are very various in their na- 
ture ; and ſeem, in many caſes, inexplicable de- 
viations from the general principles: as in the 
_ Inſtance of the ant, where an acid not ſaline (as 
its being ſo volatile as to ſuffer diſtillation with 
a gentle heat evinces) is generated; though 
wholly contrary to the nature of the animal 
juices, from whence ſuch acid mult be ſecreted. 
But it is much more probable, both in this and 
ſome other inſtances, (as was before mentioned) 
that ſuch ſubſtances, as appear fo heterogeneous 
to the proper parts of animals, are not ſecreted 
from the juices of the animal; but collected 
from vegetables; and repoſited in proper theca, 
till the wants of the animal require their ejec- 
tion. . | | 
The fluid parts of animals are, therefore, the 
ſubject of experiment, with relation to their de- 
compoſition ; and ſome few other changes pro- 
ducible in them. The-decompoſition, peculiar 
to blood, may be brought about, either by 
ſimple reſt, after it is diſcharged from the veſ- 
. 3 l 
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ſels; and, with a different effect, by moving 

ſome ſtick or other ſuch body in it ; or by 

the addition of acids, and ſome kinds of ſalts of 
other bodies: the decompoſition peculiar to 
urine, which regards only the ſeparation of its 
ſalts from the other part, may be performed 
by the uſual method of chryſtallization, with 
previous evaporation and purification :—the 
decompoſition peculiar to the bile muſt be 
performed, by the addition of acids, or fuch 
other bodies as are capable of producing it: 
—and the decompoſition. peculiar to milk, by 
ſtanding at reſt; by the culinary operation of 
churning ; by coaggulation with acids, ſubacid 
falts, and runnet; and by coction with the 
addition of lixiviate falt. The general de- 
compoſition of the whole by heat, may be 
performed, either on the principle of incaleſ- 

cence, by diſtillation in retorts or other alem- 
bics ; or, on that of combuſtion, by incine- 
ration on a proper hearth after due evapora- 
tion. The experiments on the ſubſtances, pe- 
cular to particular kinds of animals, require 
each a various kind of operation, according 
te, the reſpective intention; and admit not, 
therefore, of any general rule. | 
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1 letting it ſtand at reſt, it will ſe- 


parate into two kinds of ſabſtances, of which | 


one will be a viſcid gelatinous body, too 


thick to retain any degree of fluidity, and | 


of a blackiſh red colour: and the other A 
lymphous fluid, of a yellowiſh colour, 


with only a ſmall degree of tenacity ; but 


which nevertheleſs, being ſubjected to the 


heat that will make water boil, will concrete 5 


into a very ſtiff gelatinous body, like ſtrong 


ſize. To this yellowiſh fluid the name of 


Serum i is given: and chat of Are to the 
red ng W i : 
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"OBSERVATION. 

 * This. decompoſition 'univerſally happens, in 
the caſe of human blood, when diſcharged 
from the veſſels of an healthful perſon; and 
ſuffered to ſtand at reſt, without the action of 
any heat; or being ſtirred. But if, as was above 
intimated, the blood be highly putreſcent from 
the effect of any diſeaſe, it will not ſuffer ſuch a 
ſeparation; but remain fluid. This ſpecies of 
coaggulation is, likewiſe, wholly prevented, by 
the extraction of the fibrous part, according to 
the ſucceeding experiment: for, if that matter 
be extracted, by the means there ditected, no 
further ſeparation of the blood into ſerum, and 
placenta, or concreted red part, as here deſcrib- 
ed, will follow. From whence it ſeems pro- 
bable; that the concretion is made on the fame 
principle in both: being formed in the intire 
maſs of blood, in a looſer manner, on account 
of the remoteneſs of the particles of the fibrous 
matter from each other : which, therefore, in 
tending to combine with each other, carry with 
them the tinging matter, that ſeems to ſubſiſt 
in the blood in an uncombined ſtate ;. a pa- 
rallel inſtance of which may be ſeen in the 
whites of eggs, which concreting, with heat, 
collect the heterogeneous ſubſtances of any 
Suid commit ih :. 0.5 
If the blood, nevertheleſs, be expoſed to air of 
a degree of coldneſs from 32 to 1, (according to 
the diviſion noted by Farenheit's thermometer,) 
R 713 1 the 
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the- Hh forms very ſoon. The ſerum 
congeals aſterwards in part likewiſe : the aque= 
ous part ſeparating from the other elements, 
that collect themſelves in a diſtinct maſs; in 
which ſtate the water is ſoon diſſipated ; and 
the remainin g part, on the privation of the cold 
that congealed 1 it, preſently becomes fluid ; and, 
ang quickly, is rendered 0 volatile; 5 
r | 
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R of blood by. the concretion, and 


N F the. fubſtance, Ls ry 
ed the fibrous 2 | | 


Take blood e 0 it 18 dil. 
charged from the veſſel of ſome living ſub- 
ject ; 3 and ſtir it with a ſtick. After ſome 
time, a folid, 1 matter will collect itſelf round 
the ſtick, and adhere firmly to it. This, 
on examination, will appear (after the 
tinging matter of the blood is waſhed from 
it) a white fibrous ſubſtance, greatly reſem- 
bling fleſh ; and, on decompoſition by in- 
caleſcence, according to Experiment IV, will 
Yield nearly the ſame PE of * 
N water, and coal. 8 
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12 18 nerall umed, that this concreting 
1 e Tinh matter, in concen 


organical fibrous parts of animals are formed, 

But this is not demonſtrated; nor indeed at al 
ſupported by any experiment or obſervation; 
unleſs what re ad ihe reſemblance; which 
this matter, thus collected, has with fleſh; and 


| their correſpondence, in the proportion of the 


bodies, into which they are both reſolvable by 


incaleſcence. 
This I of the blood is not hitherto 
eee and the. de- 


Rada allah II. 
| Decompoſti on of blood, & 22 0 


Take any quantity of blood ; and let 
It ſtand at reſt, in any veſſel where the aur 
may have acceſs to it. It will firſt coaggu- 
late, as in Experiment I; and afterwards 
putrefy in a fhort time; and reſolve Again 


into fluid: diſſipating by degrees; and 
. emitting the putrid fœtor of the ſolid parts 
of animals, with ſomewhat of the pun- 
gency of volatile alkaline falt, (but not in 
* + $ L 5 {a 
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ſo great a degree as urine,) till only a ſmall 

proportion, of a brittle brown ſubſtance re- 
main at laſt: which, by the repeated addi- 
tion of moiſture, will become meer earth. 


| | OB$ERvaTION. „„ 
The putrefaction of the blood correſponds 
obviouſly in its appearance with its compoſition; 
for the fibrous part gives the putrid effects of 
fleſh ; and the fluid and ſaline, thoſe of urine: 
the falts, which (as we ſhall ſee below) are 
moſtly Ammoniacal, changing their nature, as 
the putrefaction advances, into the volatile al- 
kaline ; from the exalted oil departing the acid 
from its ſaline baſis. The quantity of earth 
is alſo in the proportion of this compoſition : 
that is, leſs than in the ſolid parts of animals, 
and much greater than in urine. * | 

This proceſs is not of any practical uſe. 


 ExyxRIMENT IV. 
= Decompoſition of blood, by incalefcence. 


Take any quantity of blood; and, hav- 
ing put it into a coated retort, place the 
retort in an open fire; fitting a receiver 
to it without lute. Diſtil then with a me- 
derate heat: and meer lymph or water will 
riſe, ſo long as the maſs in the retort con- 
N Ff 4 | tinues 
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| tinues ſufficiently fluid to prevent its burn - 
ing. When the burning ſmell begins to 
be perceivable, empty the receiver; and hav- 
| ing luted it to the retort, proceed afterwards, 
in all reſpects, as with the ſolid parts of 
animals, according to Experiment I. Section 
U. Chapter II. The produce will be found 
Oil, volatile alkaline falt, and water, in the 
receiver; and coal in the retort, in rs 
manner as with the ſolid aha . 


- Onsx AVATION. 


1 appears by this experiment, chat no ""S 
compoſition of blood, but a ſeparation. of part 
of the water contained. i in it, is made, on the 
pr inciple of volatility, by ſuch a degree of heat 
as is leſs than will burn animal and vegetable 
bodies: and that the component ſubſtan- 
ces of the blood, freed of all ſuch aqueous 
moiſture as does not properly enter their eſ- 
ſential conſtituence, ate in the ſame ſtate as 
thoſe of the ſolid parts of animals, with reſpect 
to their decompoſition by heat: as the new 
bodies produced, which are, in both, oil, vo- 
latile alkaline falt, coal, and water, are in all 
points the fame; i except in relation to the com- 
parative proportion. But with reſpect to ſeve- 
ral other properties, above enumerated, and 
the eee that it is capable of un- 
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dergoing i into various bodies, (which are never- 
theleſs, according to the preceding experi- 
ments, all reſolvable by heat into the ſame ele- 
ments or combinations, in the form of oil, vo- 
latile alkaline ſalt, coal, and water,) it differs 
greatly from any of the ſolid parts of animals 
as the above and following ex periments evince. 

This proceſs is practiſed for preparing the 
coal of blood for the making the Pruſſian blue 
(as above mentioned): which pigment (as was 
alſo above obſerved) may be prepared from the 
coal of any other animal ſubſtance, and is not 
therefore the peculiar produce of blood, as 
has been generally preſumed : but, as the coal | 
of blood affords a larger proportion of this fixt 
ſulphur, than any of the others, it is preferable 
to them for this purpoſe : the ogy of ma 
terials, in the calcination required in 
for the combination of the ſulphur ad. og the 
lixiviate ſalts, being reduced by it; and alſo the 
proportion of recrementitious earth mixt with 
the ſolution; which, where great, occaſions 
| either conſiderable waſte or trouble. | 


Ex RIM ENT V. 1 

Deconidfitie of blood by combilfiet 7598 
Take any quantity of blood; and ex- 
poſe it to heat, in an open veſſel, The 
water will firſt riſe: and, if afterwards ſuf- 
ficient heat be given, the remaining ſolid 


maſs will flame: and the air having free 
accels, 


—_ 


de 
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acceſs, will at length burn, as a coal, till 
nothing remain but the pure earth. The 
other parts will be diſſipated: unleſs fuch 
as may be detained by ſettling againſt the 
ſides of the chimney, under which the ope- 
ration is performed ; or other ſuch body 
with which the fumes may come in contact. 
What is ſo collected in the form of ſoot 
will be found, on further analyſis, to be 
volatile alkaline Eur picky Water, and 
* earth. 


OBSERVATION. * 


This proceſs is of no uſe, but as an experi- 

ment: fince there is nothin g produced by it, 
but what is to be obtained by the p 3 of 
che preceding experiment, in much larger 
q uantity : except the pure earth; which is af- 
forded, in this caſe, iced of the coal; and 
- which is producible in much larger quantities, 
and with greatly leſs trouble, from the folid 
parts, of animals, than from blood. 


Exr IRT 
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Changes producible in human blood, by various 
degrees of heat under that which will 
burn animal and vegetable Subſtances, | 


The blood diſcharged out of the veſſals . 
of an healthful animal, and ſtanding at 
reſt, in any degree of heat, from | 
two to ninety four, (as eſtimated by Faren- 
heit's thermometer,) concretes (as in Experi- 
ment I;) into placenta and ſerum :. and 
the ſame happens, but more ſuddenly, in in 
the inferior degrees of cold; but, in that 
caſe, the ſerum (as was above obſerved) con- 
geals alſo in part into a ſolid maſs, 
In the degrees, from one kundied and 
twenty, to two hundred and fourteen, it 
concretes immediately into a ſolid maſs. But 
with a greater degree, liquefies again; and 
continues fluid, till a conſiderable part of 
the aqueous moiſture be evaporated ; when 
 . the ſolid part again concretes; and forms, 
at length, a dry tenacious mals. This maſs 
'Vquefies again with the degree of heat, that 
yall burn : ar ang. vegetable ſubſtances ; 
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and remains ſo, till, by the diſtillation of 
the oil and Water, ſeparated by the decom- 
_ pounding power of this degree of heat 
from the earth. and fixt ſulphur, the two 


laſt mentioned ſubſtances again form a. ſolid 


concrete, bein 8 the proper | coal. oy the 


blood. 

it water be added to blood of the degrees 
of heat, from thirty four to one hundred, 
it does not prevent the coaggulation ; nor 
even though it be of a boiling. heat. 


If the blood be continued, in any degree 


of heat lefs than will burn animal and ve- 
getable ſubſtances, the putrefaction will be 
ſenſibly accelerated in proportion: except 
ſuch heat cauſe an evaporation of the moiſ- 
ture: which, when effected beyond a cer- 
tain degree, always checks putrefaction e e- 
aria in all bodies, 85 


Os TvATTOM. 


The texture of blood is very remarkable, in 
being thus ſubject to be coaggulated and lique- 
fied by various degrees of heat: but this capa- 
city of being ſo changed, ſeems an accidental 
conſequence of its nature; and not a property 
Feen — to the animal NM 

or 


| 
| 
( 
1 
| 
f 
s 
| 
: 
| 
L 
4 
; 
0 


© ON ANIMAL" SUBSTANCES, + 4. 

5 no o fach ooaggulation ever happens in the 
living animal ; notwithſtan the hypotheſis 
of. 8 e. that febrile bent 5 
rily cauſe à ſimilar coaggulation, when exceed- 
ing a certain point: fince, as well the ſymptoms - 
attending ſuch a coaggulation, the firſt and 
moſt a EE of whic would be a fuffocation 
from the obſtructions of the blood veſſels in the 
jungs, Which are found wanting in thoſe who 
have ſuffered the moſt high degree of febrile 
heat, as well as the convaleſcence, ſometimes 
immediately , ſucceeding to that tate, ſhew, 
that no ſuch effect is produced in the blood, 
while circulating. Indeed the very nature of 
the blood, conſidered with. reſpect to the cauſe | 
of its production and ſubſiſtence in the light 
above given, diſplays ſuch a difference in the 
0 its ſtate, while ſubject to the 

action of the: vital ferment, from thoſe which 
attend it, after a privation of ſuch ferment, as 
renders the concluſions drawn from a ſuppoſed 
analogy betwixt the effe 3 reducible in it, af- 
ter it is diſcharged out of the veſſels, and thoſe 


when it is 2 e 
and abſurd. | 


ExrraIK ZU r VII. & 
Changes produti ble in the Blood, after it is 


diſcharged from the veſſels, by the addi tion 
F other bodies. 


Take blood, as ſoon as ĩt is dio out. 
of the veſſels; and add to it any of the 


mine- | 
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mineral acids. The acid ſo added will in- 
ſtantly coaggulate the blood into grumous 
maſſes, wherever it comes. in contact with 


blood: but variouſly, according to the ſpe- 
| ries of the acid employed: the oil of vitriol 

rendering it whitiſh ; the ſpirit of nitre al- 
moſt black; e e er n 
ahn- coloured. 


If vinegar, or the ſaturate Glation of any 


ſubacid, or neutral ſalt, be added, no coag- 
gulum will enſue: but that change will be 
rather prevented; and the putreſcence great- 
1y checked. Nor will the colour of the blood 
be at all unpaired, Re e hy longer 
Finds of ſuch falts. 


2 i a ſaturate den of metallic a al | 
falts be added, particularly thoſe formed of 


iron, a coaggulation. will enſue, as in the 


caſe of the mineral acids: and a black, or 


deep greyiſh colour, will be produced. 

If a ſolution of alkaline, (either fixt or vo- 
latile) or ſubalkaline ſalts be added, a coag- 
gulation 1s not produced, but prevented ; 


and the colour rendered more florid : nor 


it. It will, alſo, change the colour of the 


a r n "a. 1 
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wilt putrefa Won ſo foon dren as m N 
: caſe of pure blood. 
If ſpirit of wine * added, a ren 
inſtantly follows of the whole maſs, but no 
change of colour: and the putrefaction is 
greatly retarded; though in 5 to 
the ſtrength of the picit. - 


OR RVAT ION. 5 


From thoſe changes in the blood, W 
nate ſtate, many writers on medicine have en- 
deavoured to deduce the effects of the ſub- 
ſtances produeing them, when taken into the 
body: but there is nothing more fallacious. 
For, beſides the minuteneſs of the quantity 
taken, in compariſon to the whole maſs of 
blood, neither the acid, ſubacid, or metallic 
neutral ſalts, can poſſibly enter the blood in 
that Mate : ſince they are all either decom- 

ded, or neutralized by the bile ; or carried 
immediately out of the inteſtines, by the irri- 
tation they give to them: which — probably, 
by ſome proper proviſion in nature, alſo con- 
tracts, and cloſes the mouths. 

The effects of acid, or aceſcent eile not 
digeſted in due time, will not be, therefore, a 
coaggulation — the blood in the veſſels; but 
9 deltuction of a rtionable quantity of 
bile: which, 8 in a —.— 
gree than is conſiſtent with the due crafis of 

* blood, to the ſupport of which it is prin- 


| cipally 


from 
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cipally conducive, will neceſſarily occaſion letts 
n obſtructions of the glands, 
e depravity of the ſecretions ; and par- 
ticularly of the _ _— all which are, in a 
more extreme degree, found to happen in per- 
ſons of a relaxed habit, whether owing 9 | 
tural weakneſs, or want of due air and exer- 


ciſe. The dire conſequences, therefore, which 


Boerhaave aſcribes to mercury, given in ſmall 
quantities, (which he expreſſes in theſe pom- 


s words. Quum tamen mercurialis bac. par- 
3 3 : 


Ja ahſi, data vi venti, omnem e ee diſ- 
< ſolvant citiſſime, certiſſimeque, in 
* dum, tenuem, cadaveroſum, per emunioria 


© corporis cito valde ſe penetrantem exſudantem- 
< que,) may well be deemed chimerical. For 
though mercury has undoubtedly a colliquating 
quality, with reſpect to the blood, by increaſing 

the force of circulation, through its ſtimulat- 
ing power; and may conſequently, in ſome 
caſes, attenuate it to a fatal dyſcraſy, as is ſeen in 

the frequent inſtances of veſſels ruptured, both 
externally, and in the meninges of the brain, 

in the incipient ſtate of a ſalivation, (a fact 


| known to thoſe who have diſſected ſuch ſubjects 


to happen frequently); yet this is on a very 
different principle from the coaggulating power 
on the ſtagnant blood. Indeed, in many 
caſes, the uſe, both of mercury and ſteel, un- 
der a ſaline form, is ſo far from increaſing the 
putrid attenuation of the blood, that by their 
reſtoring the due ſecretions, through their de- 
obſtruent qualities in the glands, they have the 

5 contrary 
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Contrary: effect; and reform the craſis of the 
blood in this very particulꝶa cet. 
It is. otherwiſe, however, with reſpect to 
ſpirit of wine: for that ſuffers no ſuch change, 
1n.. digeſtion, as deſtroys its coagulating qua- 
lity with regard to the blood: and it ther- 
fore gradually produces a dyſcraſy, both on that 
principle, and by its checking the putreſcence 
of the oils; and conſequently depraving the bile. 
Theſe effects are extremely apparent in the 
ſymptoms of the diſeaſes, conſequential to this 
dyſcraſy: which are, obſtructions in the viſ- 
cera, particularly in the liver, at length ge- 
nerally rendered ſchirrous; and in the glands 
of the meſentery, which acquires a moſt re- 
markable appearance, both with reſpect to tu- 
mefaction and colour, as is frequently found on 
the diſſection of ſuch ſubjects; where the in- 
farction of the glands make them reſemble 
_ cluſters of grapes of a greyiſh brown colour— - 
loſs of appetite— and hydropic complaints: 
all which are plainly to be derived from this 
cauſe. It muſt be allowed, nevertheleſs, that 
_ theſe effects may be, in part, owing to the 
aſtringent power, which vinous ſpirits have 
on the ſolids : but that principle can be only 
deemed as auxiliary to the other, in producing 
this depravity of the habit. The fatal con- 
ſequences of this check of the due putreſcence 
of the oils in the blood, would be much 
more quickly brought on, if the vinous ſpi- 
rit itſelf, which is in fact an ethereal oil 
combined with water and acid by ſome me- 
_ Yo. 1 "De dium 
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dium not àt preſent underſtood, did not, in 
ſome degree, ſupply the place of thoſe ils 
which are prevented by it from a at the 
due ſtate of exaltation : as is ſeen in che cafe 
'of many, who, after their 4 tite is almoſt 
wholly deftroyed for all other food, yet ſuppoit 
an amazing degree of ſtrength by the Tubſt- 
tutive 5 of this ſpirit only. 
Ihe effects of alkaline and ſubelkatine mats 
on the blood, according to the appearances of 
this experiment, are likewiſe 'lefs prevented, 
by the changes they undergo i in'the-ihteſtines, 
from taking place in the habit, than thoſe of 
acids and fabacid falts. For though they ate 
frequently neutralized by the acid ad tie Wich 
the diet, or generated in the inteſtines, from 
ſuch as is aceſcent ; yet this does not con- 
ſtantly happen; and the atte ig power 
which they have over the humours fecreted 
by the mucous and lymphous lands, as Well 
as that of abſorbing the oils" te too near 
to putrefaction, which quality has been de- 
monſtrated in Experiment IV. Patt II, are the 
principles on which their extremely great me- 
dicinal virtue, as well in ſome ſpecies of the 
"ſcurvy, as in lencophlegiatis and We rr 
depends. 
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PER anal 72 of urine, by "the "pid 4 
„ il alt contained in . ” 


1 
4 


„Tae walt lose and 8 
the conſiſtenee of cream: then du it 
through flannel, to ſeparate the oi; and 
A powdery ſubſtance that will be found in 
it; Which ſhould be done as completely 
as poſſible. After this be done, put it in a 


deep cylindrical glaſs, which it may fill 

nearly to the top; and, having ſecurely 

topped the mouth of the glaſs with a piece 

of bladder, or leather, ſet it in a cellar, or or 
ſome ſuch Place, for Tone ee or a 

year. 

20 There will 3 dem encedittd on 

the bottom of the glaſs, and the ſides near 
the bottom, a cake of a: greyiſh: brown 

ſemitranſparent ſalt: which may be reduce 


appearance of . gk” by ſolu ution in 
water, with a ſubſequent | Pc and 
filtration OP paper. 5 at e Ns 2s 

$546: 8 K 2 | +: Fhe 
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The powder, remaining in the flan- 
nel after the firſt filtration, is of a ſaline 
nature; but is with great difficulty to be re- 
diſſolved in water, and does not admit of 
being analyzed or decompounded by any 
means, but the heat that will burn animal 
and vegetable ſubſtances. But being ſub- 
jected to ſuch heat, it is converted into ethe- 
hal oil, volatile falt, water, and a - ſmall 
proportion of earth, analogouſly to the tar- 
tarous ſalts of vegetables, premiſing the 
difference betwixt animal and vegetable ſub- 
"ances, with reſpe& to the alkaline ſalts 
produced by combuſtion : on which | ac- 
count, it __ DE: ny" . N 
tartar. t 
The more ſoluble falt, which. 3 is reco- 
vered by chryſtallization, may be further 
analized by the addition of fixt alkaline 
ſalts and lime: from whence it appears to 
be truly Ammoniacal ; and may be called 
the native Ammoniacal ſalt of animals. 


OBsERvAT ION. 8 


The tartarous ſalt of animals, * will 
be obtained in the proceſs of this experiment 
only in a ſparing * may be alſo - 

lecte 
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lected, for experiment, from the veſſels in 
which the urine is ſuffered to ſtand. It 
is to be obtained, alſo, in the calculi taken” 


out of the bladder or kidneys: but being there 
commixt with a large proportion of oil, oom 
bined” with it in the formation of the calculi, it 
almoſt loſes its ſaline nature: and is not at al, 
or by very ſlow degrees, ſoluble in water with- 


out decompoſition: which ſoon enſues from 


its putreſcent, if it be macerated in order to its 
ſolution. The redundance of this matter, which, 
from its being encruſted on the teeth, appears 


to abound in the ſaliva, as it does alſs molt 
_ robably in all the other mucous and lymphous | 


retions, may. be preſumed to be the ſource of 
the gout, and ſeveral other diſorders, where to- 
phous concretions appear the immediate cauſe 
of the ſymptoms : and, from its fouling the 
glands, it is alſo reaſonable to concluds, that 


many ſcorbutic diſorders may alto ariſe. 


The falt obtained „ is dend 
by Boerhaave to be of an Ammoniacal nature; 


notwithſtanding he mentions its reſemblance, 


when chryſtallized, to refined ſugar, which is 
agreeable to the form of other Ammoniacal 


falts; and its being ſo decompounded, by the 
addition of fixt alkaline ſalts or lime, as to 


produce volatile alkaline falts; which is the 
moſt valid experimentum crucis for determine 
ing its nature to be Ammoniacal. 

The only reaſon on which Boerhaave ſeems 
to found his opinion, that the urinous ſalt ob- 
de as in — is not Ammoniacal, ſcems 
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to ſhew the weakneſs of it: which is, that if 
the reſiduum of the urine; aſter evaporation, 
be ſubjected to heat, no Ammoniacal falt will 
— and that, therefore, it is tobe con- 
cluded, there can be none in the urine. But 
this, is a very raſh inference: for the Ammo- 
23 18 converted, in this caſe, into vola 
tile, by the combination of the oil exalted by 
che heat: which departs. the volatile alkaline 
falt from the acetous acid in that degree of 
heat; as it would, in a greater, even the fixt 
alkaline from the mineral acids; though of 
yet higher order in the ſeries of attraction 
of ih the ſpecies of the alkaline genus: and there- 
fore no ſublimation of Ammoniacal falt could 
follow in this caſe : as will be found, alſo, by 
the fact itſelf, on adding an additional quan- 
tity of Ammoniacal ſalt, formed of volatile al» 
|  kaline falt and; vinegar, to the reſiduum of 
_ urine ; which will only encreaſe the quantity 
bf the volatile alkaline. On the fame. prin- 
ciple, this Ammoniacal ſalt is decompounded 
in the putrefaction of the urine: being, at 
length, all converted into volatile ſalt: à cir- 
pumitance that further illuſtrates this principle, 
through the ignorance of which, Boerhaavt 
was drawn into this error in queſtion. 

The ſubſiſtence of this — ale + in 
urine, proves the generation of volatile al- 
kaline ſalts in the blood: for as few are 
taken in with the diet, when vegetable, they muſt 
£onſequently be produced in the blood, hen 
a in it, * Wu long uſe of T 
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deten 1 ey retain not the n 
but oh heron by the. qCl wy 


duced at the Hine" time. This generation of 


volatile ſalts in the blood, evinces the analogy 
betwixt the vital ferment, apd putrefaction;; 


this ferment is virtu ly a pu 
Aeten ce eule effects of it being pre- Bl 
| vented, by the immediate combination of the 


oils,” when. exalted to. a certain degree, with 


the nitrous acid of the air, 1 in b. 


abſorbent veſſels % the lungs; and of the volatile 


ſalts, as ſoon 98 formed, with the acetous acid 
ariſing by the fermentation of the aceſcent diet, 


a5 willbe mentioned below. For this conſequent- 
IV prevents the {ator and alkaline dne that 
Would be otherwiſe neceſſarily ly reſulting from 
Putrefaction; were the eite not inftanta- 
AE controlled on this principle. . 


the proportion of Ammoniacal ſalt in the 1 
is not ſufficient to cquntervail, in.any degree, the 
trouble and expence of extracting 1 it; and the 
valatile ſalt, contained in it, is to be recovered 
py other. proceſſes; as may be ſeen in the 
en on Experiment XV. Part II. 


* 


10 70 


* 
522 


EXPERIMENT | Ix 


i of urine by, i li. Tap 


1 


© „ * 


t 8 . rat ae of volatile falts, with a 
Nec G g 4 putrid 


, This proces } is not of any practical oſs: = 


Tale urine, and keep, it in a veſſel in 
che open air; and it will ſoon contraẽt 
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putrid fœtor, mixt with ſome ſeeming aci⸗ 
dity: which will continue till nearly the 
whole be exhaled ; and then a ſmall. quan- 
tity of putrid oil will remain, with a yet 
leſs proportion of earth, This oil will 
| likewiſe, by flow degrees, be diſſipated; 
and leave the earth; but 1 in a nn minute 


Saar: 


| OBSERVATION. 


There: is little or nothing different, in the pu- 
trefaction of urine, from that of other animal 
ſubſtances, but the great proportion of volatile 
alkaline ſalt; and a peculiar kind of ſmell, which 
ſeems to partake of the putrid fœtor and acidity. 
Both theſe reſult from the decompoſition of 
theAmmoniacal falt, ( diſcoverable, according to 
the preceding experiment, in it,) in conſequence 
of the exaltation of the oils, that attracting the 
-acid, in the Ammoniacal falt, ſet free the vo- 
latile alkaline falt; and ſuffer themſelves ſuch 
a change, by their combination with the acid, 
as occaſions this difference, in the ſcent of 
putrid urine, from that of other putrid bodies. 
The farſt part of this proceſs, that is, the ren- 
dering urine putrid, is practiſed for dying: and 
alſo, amongſt the meaner people, as a ſubſtitu- 
tion for ſope: and it is likewiſe a part of the 
oceſsfor making fal Ammoniacus, when for 
5 5 n to the THANE of the Englich 


manu⸗ 


in che obſervations hy the experi Wo. 
ing W of che fal Ammoniacus. 
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| Decompoſition f urine 5 beat. | 


Take freſh. urine ; and evaparite: it to 
the conſiſtence of cream: and then put it 
into 2 retort, and diſtil it in a ſand-heat. 
Oil, volatile alkaline ſalt, and water, will 
come oyer, as from other animal ſubs 
ſtances: hut the proportion of volatile ſalt 
will be greater, comparatively to that of 
the matter ſubjected to the heat, than in 
the caſe of any other animal ſubſtance. A 
coal, with ſome ſmall portion of ſea, ſalt, 
will be left in the retort ;, and the coal may 
be further decompounded, by the action 
of a very intenſe heat; which will ſeparate | 
the phlogiſtic matter from the earth ; and 
occaſion its combining with the acid of the 
ſea ſalt, conſtantly abounding in the urine 
of all who uſe it in their diet. The ſub- 
ſtance thus formed by the combination of 
the phlogiſton in the urine, and the acid 
Hi 5 | . of | 


*. 
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of ſea alk, when brought over ——— 


s, Is the. - pholptiorys ; of Boyle, 
Brant, or Kunkel, above mentioned. 

If, inſtead of the previous eraporation of 
the urine, it be put into a larger retort, and 
diſtilled at firſt, the greateſt part will come 
over in the form of water, or lymph; not 
appearing to differ in any other particular 
from common water, but in the peculiar 
ſervations on the fluid parts of animals; 
and which can never "ih de pr after 
aro wont. it * art. . 


if. 1 2 


Quatarari 19 1. 


. 


"47 11 the coal * urine be ſubj jetted ta he dus 
degree of heat in the open bor it will burn 
like any other animal coal; except that a con- 
fiderable part of it will b > conſumed i in flame, 
In the decompoſition of urine by heat, as well 
as putrefaction, it does not appear to differ from 
other animal ſubſtances, except in the larger 
proportion of volatile alkaline ſalt, and the 
production of a coal capable of aftording 2 
Particular kind of phoſpl orus. 
© There is another particular circumſtance at- 
| . of urine by 25 50 
whic 


e AnnAT SUBSTANCES. '/ 49 
which is that the aqueous part firſt raiſed in 
the evaporation, nh it differs in nid 
point from fimple water, is endued with 2 
ſtrong ſmell of a peculiar nature; from which 
it can never be. freed, either by repeated 
rectifications, the additions of acids, or the 
effect of — but retains it under all the 


changes that art can effect. This feetor is o 


the ſame kind with that perceived on the 
opening the abdomen in a living ſubject; and 
ariſes . evidently from ſome combination. of 
phlogiſton 5 the water in an extreme mi- 
nute quantity; in conſequence of which, it — 
ſo diluted, that acids, or other bodies, th 
would otherwiſe commenſtruate with phlo- 
giſton, loſe their power over it, in a manner 
of which there are other ſimilar inſtances. _ on 
This decompoſition of urine is rarely prac- 


tiſed, unleſs for the obtaining the coal for the 


preparation of phoſphorus: the procefs for 
which would have been inſerted here, but 
that it will find a place more advantageouſly, 
to the general Nen of the work, in the ex- 


periments on a0 nature. &, phiggiion- and 
2 | 
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benen, Ul bile by blue, 98 70 


Tale bile out of. the gall bladder. of 
71 * NA: D it to ms air, if 
will 
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460 ExPERIMENTS AND On82RVATIONS 
will diſſipate firſt in aqueous vapour, and 
then i in ethereal oil, with a' ſtrong putrid 
_ feetor, though ſomewhat of a. peculiar kind: 
the ſmell of volatile alkaline: ſalt being 
ſcarcely, if at all, perceptible. A very imall 
de n of earth will be left. 


| Ons2RvATION... 0 


* N 


E reſults, from the appearances of this 15 
compoſition, that the bile contains a much 
larger proportion of oil, and leſs of ſalts, than 
urine; and that the fapid, and, virtually ſpeak- 
ing, alkaline qualities of it, reſide in the dil, 
and not in the ſalt, as has been frequently 
aſſerted; notwithſtanding only a very ſmall 

quantity of ſalt, or perhaps none, is to be ob- 
Nagel by any experiment from it without a 
burning heat. | 


e 


1 EXPERIMENT XII, 
pes | Decompoſition of bile by Nr. 


Take bile out of the gall bladder of any 
animal, and diſtilling it in a retort, there 
will firſt riſe an aqueous vapour ; which, 
being condenſed, will be found to be meer 
water, with a ſlight ſmell, ſomewhat of the na- 
| Furs of that of the water diſtilled from urine. 
— 


on ANIMAL SUBSTANCES. 461. 
ok e oil will follow, with a ſmall 
quantity: of volatile ſalt; which will be diſ- - 
ſolved in the water that comes over with it: 
and ſome little coal, but in a very little pro- 
portion, will be left adhering to the bottom 
of the retort. If, otherwiſe, the bile be 
expoſed to a burning heat, in an open veſſel, 
after the evaporation of the water, the oil 
will flame, till nearly the whole of the mat - 
ter be conſumed: and a minute wan £ 
ann 56 


; "rare 


The bile A by this hank. as 5 
as by all re by be — principally, 
| beſides the water, of oil exalted by the cir- 
culation; and, by ſome unknown medium, 
rendered not only commiſcible with water it- 
ſelf; but capable, alſo, of uniting ſubſtantial 
oils, and water: from. whence, as was before 

: obſerved, it becomes the oe inſtrument of 

chyſiicatin. i; 


. + 433 
ExPERIMENT XIII. N 


Due, of bile through the addition 1 acids 


Take any acid; and adding it to the | 
bile taken out of the gall. bladder, this 


mixture ﬆ - 


18 Kms an Of xvaTtons 


grow opake; by a coaggulition, that will, 
of ſediment, in a grumous form: which 
being ſeparated from the humid part, will 


de found to be à ſulphur ſail generis; but 


varying, in ſome particulars of its nature, 


necording to the ſpecies of acid employed. 
IF metallic ſalts be uſed, inftead of the 


ſimple acids, the ſame decumpoſition will 


follow : and the metallic baſis of the ſalt 


will be precipitated, along with the ſul- 
phur. But if falts of iron be uſed, a black 
x11 wml en an mefult, inſtead of. the 
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WM ee e | | 
11 is lebe from this experiment at thu 
the bile owes its ſapid power, and that of neu- 


tralizing acids, to oil exalted by. the circula- 
tion, — not to any alt, as is moſt generally 


preſumed: as the matter, formed by the com- 


bination of the acid with the part of the bile 
to which it unites, is not of a ſaline, but 


ſulphureous nature. Indeed, without this 3 


$ 7 251 iment, the oonftituence of the bile, 


ſtones, 


will turn of 'a green colour; and 


S T Süss TA e 
| Ries or concretions in theliver, which uppeir 
evidently to be of a ſulphureous nature, by 
their burning, when lighted at any flame, 
like reſinous bodies, till nearly the whole be 
conſumed, W ng the bile to be princi- 
pally formed of exalted oil, combined with ſome 
naid. The uſe; therefore; bf foxt allealine l faltt, 
either fimphy or in the form of ſbpe, in Jaum- 
. dices, the colie bauſed by bileous 'concretions, 
or otlier diſeaſes of the liver, is explained by dhis- 
principle: a may likewiſe the fi ms of 
ſeveral diſed ſbs, and the action of the teſpectioe 
'bodies. 'that-ave found to e,'orvrelieve 
them. For ſuch falts tending to neu- 


"concretions, and depraves the bile; Is conde- 
uently the moſt 'effecual remedy, as Woll 
ard dhe ee as 'the n ga 1 


diſeaſes. l 
c " 4 * 
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Detention, by putrefattion, of PRO 


and mucous ** n 4 the N dat ä 


ov animal... 


F 7 1014 4 


of the {kin in ſweating, or, by'the glands 


them in any veſſel, they will be found '#0 
Putrefy like the other fluid parts of "ani- 


mals, * the ſame ſubſtances ; ; and 
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85 the redundant acid which forms theſe 


Take the mitter — glands 


of the noſe, and mouth; — and keeping 
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: ; ang u 1 itrefaction. If | 
= to the — A ſenfible e 
-of earth will be left, in a Pro rtion that 
Will vary, nevertheleſs, in Te ret fb 
es : for in ſome diſeaſed . the dif- 
Arge by.the gland of the noſe and mouth 
will contain à very conſiderable portion of 
ſolicl matter, which will dry into a * 
ſembling the animal gluten, but with ſomt 
what leſs tenacity; and, by its being capable 
of a re- diſſolution in water, may be reaſonably 
ſuppoſed to be greatly allied to it. The matter 
diſcharged by perſpiration, will be, likewiſe, 
on nice examination, found to contain a pro- 
portion of the fame kind of falt as that before 
mentioned to be 1 in the urine: but 
e great quantity of lymph, abounding com- 
* 7 r NY component ſubſtances, 
in healthf al ſubjects, render the examination 
of any fluids ſecreted from animals, except 
_ urine and bile, very incommodious, from the 


; trouble of Fae a ſufficient t quantity. 
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T; freeing the, blood from the ſeveral Wantaner 
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Ede anruf XVI. | 


du of the 2 ee 
© borling\ ee 


Take the "whites of eggs; and, FE" 
Pow to the heat of boiling/ water, they 
will be converted into l * of _ - 
of the e when 6 in cho ne 
manner. | 


OnsnnvaTION. | | 
Wen this, and other experiments,” She 
pours that the fluid part of the whites of oggs, 
of the ſame nature wh che ſerum . 
2 or rather, . ſerum aß dhe 


eonſtituent of blood te the embrie 
"ka ax og b Uh wo e 
in the as We 
fs ba i alum, er fluid part; does 
* however, form the whole ſubſtanee of 
the whites of eggs: for it is confmed! in a 
of extremely minute veſſels, with 
tender coats, complicated; into GreraP men- 
branes 3 as the diviſſen into 
of the oonereted white ma ee 
The ſame conſequence will Fellow i ths 
ms of eggs be 9 2 into water of Gage de- 
2 1 2 ; Ver 


_ $4121 1080 eee. a 40% 
ee of heat that will concrete them: or even 
though they be combined with. water when 
cold, and the mixture be afterwards heated; 
for as ſoon as they grow hot to the due degree, 
they will ſepanace from the water, and be- 


kph 1 85 Wees . eee 


J K. 


With „ ere, en {- 
cible in water, vy n concreted, thongh combin- 
ing readily with it bei is applied to the refin- 
ing wines; and ſalutions of ſugar, a animal gluten, 
and other bodies in water: and is "conſequently 
of great e in the exerciſe of many arts 
in wenn ION Agar, and for other panel 
where large od ate refined, blood is 
v wy, in part, ſubſtituted on cοο,m f 

its eorreſpondent nature with that of whites of 

9, A to fave expence : and if it be 
2 putrid fate, will anſwer | 


welt the end, without any anendant diſarm 


notwithſtanding the con. 
trary e which e N in tus 
matter. : a 0 N 3 | „ 2 
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mixture well together, the Whole Will cons 
crete into CAC 


< # M ; 2 Ky 
p " 4 ws 1 2 if mo 


tte, 49 - OBSERVATION. ” „ wats 


p - This experiment conduces much to done 
the ſameneſs of the fluid part of whites ole eggs, 
with the ferum of the blood: and indeed ma 
be reaſonably taken as an A crucis, 
with relation to that point. 


* 


-ExyrnimenT. 


— of 1 75 OT » enge, 
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Take eme 6 eggs 5 and; "treating 
them as above directed for blood in Ex- ; 
periments III, IV, and V, they will be found 
to be decompounded in the ſame manner, 
and produce the ſame ſubſtances, Allowing 
for ſome difference in the proportion 'of 
thoſe ſubſtances, on account of the ſolid 
or vaſcular; part in the whites, which 1 is 


N in the ſerum. 


+ , I 
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ond. - 


If whites of eggs,concreted 

riment XVI, be expoſed in a moiſt place to the 
ür the putrefadtion which will enſue; will again 
Fe . deſtroy 
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on AAT SunsTANGEs; - 165 5 
23 the concreſcence, and reduce it to a ſtate 
of aqueous fluidity. .- In the incipient putre- 
faction of whites of eggs, when concreted, 
they acquire a very extraordinary power of 
commenſtruating with ſeveral reſins, particu: 
larly myrrh, with which they combine, dif= 
ſolving it ſo as to form together a perfect 
fluid. This is ſometimes practiſed for medi- 
cinal purpoſes; in which cafe, the ſolution is 
called (improperly) oil of myrrh; and is per- 
formed by dividing a concreted egg ; and, the 
yolk being taken out, putting a piece of myrrh. 
in its place, and hanging up the whole in a 
moiſt cellar, with a proper veſſel to catch the 
ſolution as it is formed :- the two pieces of the 
white being firſt ſecurely fixt W by Ying 
- _ round them. 


ExrERIM ENT XIX, 


Concretio of the yolks of eggs, by Aan * 
Heat in the degree of boiling water. 


Take yolks of eggs; and, expoſing them 
to a boiling heat, they will concrete in a 
ſubſtance ſomewhat reſembling that of the 
whites ; except, that the colour will be 
yellow, and not white; and that the maſs 
will not have ſo great a viſcid tenacity, but 
recede ſomewhat from the jelly- like ere 
| towards that of paſte. | Se. 
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eee that the alks of 
| egos, like the whites, gt, th yl A 
ee 
juſtly om the concretion 
heat, to be, in part, the fame ſerous matter 
as that of the 9 but from the difference 
of the texture of the yolk, as well when crude 
28.concreted, not in a pure ſtate, but com- 
mixed with ſome other ſubſtance, 46 the foc- | 
(ling uxperieent dee, Nu 


ExyrniMent XX. 


Partial decompoſition of the yolks of _ Ws ex- 
traction o the apron matter Hen them by 
be at 5 5 | 


Take eggs; and, et Weste Win 
hard by the concreting degree of heat, ſepa- 
rate the yolks from the whites. Put theſe 
yolks then into an earthen pan; and place 
them over the fire, till they acquire ſome 
degree of brown colour; ſtirring them well 
with a wooden ſpatula, that the parts may 
be well divided; and each, in their turn, be 

heated by the ſides and bottom of the veſſel 


containing them. Let mow, then, being 


5 


Fon- 


. ONS ff 


 prels,..the plate 
vn ples ol ee 


aligned in the generative Gen of the 
| (an: we have before ſeen) as the baſis of the. 


| blood: which is neceſſarily ſome proper olecus 


ſtances in the egg, 


above delivered | concerning this matter; and ob- 
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comained im a new canvas. | be com- 
YM „ch the greateſt force, a ſerew 
ates being well heated, and a, 
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| Oveanentron. 
This vil nay have its proper office. enkiy 


egp: for, as the whites contain the ſerum 


blood ; fo the 
ſome additional qui 
ſtance which is to form the other 


yolk appears to contain, behdes 
of the ſerum, that ſub- 
part of the 


ſubſtance, mixt, as ſeems probable, from the * WW 
yellow colour of the yolk, with bile : from " 
which ingredients, the blood may, of courſe, 
be formed, when the vital ferment is com- 
municated to it. The preſence of theſe ſab- 
together with the vital 
ſpeck above mentioned, in which a ſenſible 
of heat is preſerved, by continuing in it 
a finall part of the vital „ | 
animal, illuſtrates, and confirms, the doctrine 


vates the objeQtions, that might ariſe from the 
difficulty of conceiving how ſuch a putreſcent 
ferment, controlled by the conſtant action of 
acids, could be in the embrio of each 
animal. For, on confidering, that the intire 
. is transfuſed in the caſe of viviparous 
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animals, and that the component ſubſtances, 
of the hlood, with a ſmall — of ſome 
matter which is capable of preſerving the fer- 
ment, and communicating it to the other maſs 
when prepared for it by the external heat of 
incubation, is repoſited in the eggs, in the 
oviparous animals, — tho neceſſity of the origi- 
nation of the ferment in each cular, is 
taken away; and the principle of the com- 
munication of it rendered evident. The rea- 
fon why actual blood, or a mixture of the oleous 
and ſerous matter together, might not have 
been made in the egg, as being a ſimpler pro- 
ceeding, than this ſeparation of them into 
yolk, or white, may be ſatisfactorily deduced 
from the tendency ſuch fluids would have had 
to putrefy in that ſtate. - For, wherever fat oils 
are commixt with aqueous humours, if the 
putreſcence be not controlled by acids or faline 
bodies, they neceſſarily putrefy in a ſhort time; 
and it was, therefore, requiſite, that each ſhould 
be contained in a ſeparate order of veſſels, till 
ſuch time as they might be commixt by circu- 
lation in the embrio animal, where the putreſ- 


cence, conſequent to their mixture, might be 


modified, ſo as to preventits going beyond the 
due degree. This ſubject is too nice and par- 
ticular to bear a longer diſcuſſion here: but, as 


it tended to enforce the fundamental Point of 
the putreſcent ferment, on which the opinion 
I had advanced of the nature of the blood 
depended, I have been more explicit and mi- 
* with regard to it, than 1 is 9 
; 8 


O ANIMAL. 331 473 : 
the manner, in which I have treated other pa- 
rallel ſubjefs.3 in this work.. , 


ExTERIMZNVT XII. 


Decompoſition US the yolks of 1 by purefaion 


Tanke the yolks of eggs ; ; and, expoſing 
7 them to the air, they will putrefy in a ſhort 
time, like other animal ſubſtances : afford 
ing an exceſſive ſtrong mixture of both the 
Putrid and rancid fœtor. 


On3x8vaTION, : 


The yolks of eggs, in their crude. intire 
ſtate, 5 more ſtrongly putreſcent than any 
other animal. ſubſtance whatever: as their 
conſtituence alone might indicate ; being form- 
ed of oil ſomewhat exalted by the vital action 
of the mother animal; and thereby diſpoſed 
to putreſcence; and of an aqueous fluid: which 
compoſition is moſt favourable to putrefaction. 
But if the oil be firſt extracted, as in the fore- 
going experiment, the remaining part will pu- 
trefy much more in the degree and manner of 
other animal ſubſtances: the rancid imell 5 22 
_ mne me fo #1 
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aud chat bileous matter, which gives the colour 
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Deconpylition of yolks of eggs 51 beat. 


Let crude yolks of eggs be put into a 
retort; and treated as has been before di- 
rected for other animal ſubſtances: a con- 
fiderable quantity of fluid oil, with ſome of 
a more pitchy conliftence, — a little quan- 
tity of volatile ſalt, =and a large propor- 
tion of water, — will riſe: the remaining 
coal in the retort being in a ſmall pro- 
portion. If the oil be firſt extracted, as 
in the laſt experiment but one, the quan- 
tity of fluid oil, that will riſe, will be 
proportionably diminiſhed ; and the reſt 
will be, allowing for ſome remainder of 


the oil not ſeparated by the compreſſure, the 


ſame as in ann of the We 
by incaleſcence. — 2 


On3xhvar ION. 


The whole of the experiments, that regard 
the analyſis of the yolks of eggs, concur in 


ſhewing the difference, betwixt them and the 


whites,. to confiſt in the addition of the oil : 


iO 
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to it. From whence we may juſtly conclude, 
that the real difference of the the white and yolks 
of eggs, does not lie in the oints, in which 
it is generally faid to reſide : but in the 
addition only of an order of veſſels replete 
with the oil; which are probably placed nearer 
the center of the egg, that the matter of the 
whites, intervening betwixt them and the ex- 
terior ſurface, may prevent the acceſs of air; 
which might otherwiſe too much promote the 
putrefaction of the oil, were it more Z 
toit. For it is a well-known fact, that air 
contributes, i eg” a very pocpiing manner, to the 
eggs : as the preventing wholl 
its — ob the interior ſubſtance of 
them, by coating them with a varniſh, or even 
with firm fat, will hinder them from grow- 
ing putrid for a very. great length of « time, 
even — 2 ae 0 'a conſiderable legrer 
of warm 


Exypainan XXIII. 


. of the flid fubflance e a 
particular kinds of animals : exemplified in 
lle acid juice extracted by ans. 


© Take ants; and, pravoking them, they 
will emit a juice of a peculiar kind: Which, 
If they are made to diſcharge it on blue or pur- 
Ple paper, will turn the ſpot, where it falls, 
2 — intq 
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into a red colour: from hence the juice 
emitted may be Juſtly Ry to be of | 
an acid nature. 

If the ants be, othermila; put into a re- 
tort, and the retort placed in a furnace, 
where. it may receive the heat of boiling 8 
water, the acid juice will be found to riſe: 
and may be ſubjected to tlie other teſts of 


N as explained 1 in page 261. 


 OBSERVATAON.. - 

Fi rom this experiment it appears, that the 
peculiar juice which ants emit, when provoked, 
is a concentrate acid: though it is contrary to 
all analogy, that ſuch acid ſhould be formed 
from the humours of animals, which all tend to 
an alkaline nature; except milk, which is, in 
ſome caſes, aceſcent; but not in a degree that 
ſeems capable of leading to the production of 
ſo powerful an acid, as this juice is found to 
be. It is, therefore, more probable, that the 
ant, which is a very wandering animal, and 
viſits a variety of ſubſtances, may collect this 
acid juice from vegetables; as many of them 
afford very pungent acids of a native kind; and 
ſo different, indeed, from the acetous acid, 
that they ought to be deemed a different. 
ſpecies, as we ſhall have occaſion to ſee below. 
This acid, if it be fo collected, is repoſited in 
proper theca ready for expulſion : but 1 
it * ſo collected, or be ſecreted from the hu- 
mours 
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* ne of the animal itſelf, it remains an extra- 
ordinary myſtery in nature, of what matter the 
veſica containing it is formed; or by what means 
defended, to render it capable of containing 
ſuch an irritating and acrid fluid, as is intolle- 
rable to the exterior ſkin of men. But with 
reſpect to the peculiar ſubſtances of particular 
kinds of animals, as here, and in the caſe of the 
poiſon of the viper, and many others, 
ſeems' to ſport with her laws, and devine 
from her uſual manner of proceeding,” in ſuck 
manner, as if ſhe intended to confound®*the 
reaſonings of experimental philoſophy; and for- 
bid the eſtabliſhment of any general — 
with reſpect to the ſpecific nature of · bodies. 

The qualities of the different ſubjects vary 
fo much, there can be no general rules giv 


the experimental examination of the peculiar 
ſubſtances of animals: but the method prac- 


tiſed in this experime 


nt, where the matter can- 
not be collected in a ſufficient quantity to admit 
of other means of trial; will determine whether 
they be of an acid nature: and if paper ſmeared 
lightly with the ſyrup of violets, be uſed inftead 

of the purple paper, it-will equally well ſhew 
if they be alkaline, by converting the purple 
colour to green: as the producing no 
whatever will prove it neutral. diſtillation 
may; like wiſe, be tried; as here di Scted, for 
the obtaining the deſired matter, where it is 
not to be procured by ſimpler means of ex- 
traction: but expreſſion may be always pre- 
3 2 — There are ſome inſtances, 
how-. 


ter is to be found in proper cyſſs, in a 

that will allow any experiments to be made, ne- le- 

to the exploring its nature. A — 
kinds may be, either 


55 
effefts on theſe, the true nature of thena, ac- 
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HE alvus of animals, not being to be 

elaſſed either among the proper 
ſolid or fluid- parts of anima, and being eU 
be deemed a ſubſtance belonging to animals, re- 
quires, therefore, aſeparataconfideration: as there 
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the mate: ſalic and enrtherpant of what is takemin 
ag diet th oib and: other ſoluble \ part being 
ſapam tach im digaſtion . af bile —of the naww- 
cous: andhimphous facretons produced by tho 
glands of 8 — inteſtines >— 
| eo — zan{equentl ' putroſcond; 


bod — prope | 
that is td: ſa mineral, Laney — fub. 
ſtances,. willthethcorpanical:kind; or; in other 
wards; that which makes: the: baſis: of animat_ 
and: vegetable: ſubſtancen This putzefattion 
is ſaon and the aluus wholty:con- 
verted tot, in dogs, and ſome other cam - 
vorous animals; in aich the power oß diguſtian 

is ſo ſtrong. that the earth; is. almoſt 
of all — it be diſcharged 
2% neren. mne, and: 2 
is conſequently greas; a8 may — 
with reſpect to ſuch animals. In tie decom- 

poſition of excrement by heat, on-tho/principts 
3 — ann the fame 


nay, 
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is, however, a remarkable circ Lat- 
tending the conſtituence of the — exere- 
ment, according to the experiments of Mr. 
Homberg, recited in his memoirs, preſented to 
the academy of ſciences at Paris, on this ſub- 
ject: -which is, its cxmaties in a ſalt of a pe- 
culiar nature, to be extracted by ſimple ſolu- 
tions. This ſalt, Mr. and a much 
later writer, ſuppoſe to be of che ame nature as 
nitre: but the fact on which theyzground this 
ſurmiſe, is not a ſufficient foundation; as we 
| ſhall ſee below, ſor ſuch an opinion: and the 
nature of nitre, with reſpect to its coniſtituence, 
makes a great improbability of its being formed 
in the human body. From ſome notions, that 
' have obtained among the former! alchemiſts, 
many experiments have been made, to. obtain 
an oil. from human excrement which ſhould 
be tranſparent, and have no feetid ſmell, from 
a notion, that ſuch oil was capable of fixing 
mercury, and converting it into ſilver. Mr. 
Homberg, in two memoirs, given to the aca- 
demy of ſciences, has accordingly ſhewyn the 
— of obtaining ſuch an oil, by putrefac- 
tion in a cloſe veſſel, and a ſubſequent diſtilla- 
tion: but it may be well imagined the oil did 
not produce this effect; nor indeed has any 
othes application e known to be my of i ir 
The — of. bats it wa desde, 
hitherto: the object of chemical experiment 
only, with reſpect to its decompoſition : which 


is to be effected, partially, by the ſeparation of 


- 
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ess ſalts, through the trieans of lution in water, 
and ſubſequent decantation, or filtration; and 5 
more generally by heat and putrefaction; as in 
28 caſe of other ſimilar ſubſtances. 3 


SECTION tt 


L Beperimnt and particular obſervations, on the 
| ons _ animals. arr 


. % "4 * , . * 
—— U— — — — cunt 
6 
4 * * 7 0 x K 5 5 823 — 
* * y N 5 : * ; 
. * Fa * 5 , 1 Y — 


as Exrzxi EN 1. 


Pad 4 of buman ordure, by the ſea= 
| ration of the ſaline, from the other matter, 


* ARE human excrement newly voided; 

1 and, adding hot water to it, in the 
Pportzon of a gallon to a quarter of a 
pound, mix them well together: and then 

let them ſtand, till the indiſſoluble part ſub- 

ſide, and leave the fluid. The falts being, 

by this means, diſſolved, pour off the ſo- 

lution from the ſediment: and, having fil- 

tred it through paper, evaporate it to a pel- 

licle; and ſet it to chryſtallize. In due time, 

| chryſtals will ſhoot in it, of a long angular 
| 1 but varying in the number of the ſides. 
© Vor. I. 1 | | Thig 
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This falt will burn in the fire with a red 


flame: or, being diſtilled, will yield lymph 


with a ſharp acid flavour; and a brown oil 

with a ſtrong empyreumatic ſcent : but 

the matter is apt to take fire when the oil 

begins to come off ; and prevent the com- 
pletion of the diſtillation. © 


5 OBSERVATION. 


This experiment is given on the authority of 
Mr. Homberg: for I acknowledge, I have nei- 


ther ſeen it performed; nor know of any others 
who have. The ſalt is, by Mr. Homberg, and a 


very late writer, (as I mentioned before) pre- 


ſumed, beyond all doubt, to be nitrous ; becauſe 


it flames in the fire: in which they ſuppoſe it 
analagous to nitre. But this very fact evinces 

the contrary : for, as it appears from what Mr. 
Homberg ſays, and indeed from its nature, as 
containing an oil, that it wilt burn per ſe with the 


acceſs of air, it differs in that very point, eſſenti- 


ally from nitre; and correſponds with the ſalts of 
the tartarous claſs: and when they talk of its 
flaming in common with nitre, they betray the 
ages ignorance of the nature of that falt. 

or nitre contains nothing inflammable in it; 
but, being kept from all combuſtible bodies, 
that is to ſay, ſuch as contain phlogiſtic matter, 
will endure a burning heat in the moſt quiet 
and unchanged ſtate ; and owes its — 


1 1 1 1 2 


don ANIMAL Sus TAxers. 483 
tion, when ſuch are added, only to the force 
and rapidity of the commenſtruation of its acid 
ſpirit with the phlogiſton contained in the com- 
buſtible bodies (as I ſhall have occaſion to 
ſhew more demonſtratively below). It is, there- 
fore, more reaſonable, to allot this ſalt a place 
in the tartarous claſs; as it is, like the others 
of that claſs, compounded of acid, combuſti- 
ble oil, and (moſt probably,) an earthy baſis; 


(though Mr. _— has not elucidated that 


point by any thing he has related). For there is 
juſt ground to conclude, that this falt is of the 
fame nature with the ſaline matter of the calculi 
formed in the kidneys and bladder, and thatin 
the urine; which are of the tartarous kind; and 
differs from them, only as they differ from each 
other, in having various proportions of earth, 
acid, and oil, in their conſtituence ; by which 


they are rendered diſſimilar in their degree of 


ſolubility, and ſome other particular qualities: 
and, perhaps, the concretions in the liver and gall 
bladder, are of the ſame kind; but with ſuch 
an exceſs in the quantity of oil, as renders them 
inſoluble in water. The flaming of this falt has, 
however, nothing extraordinary in it, when it 
is remembered, Gat its decompoſition by heat, 
in cloſe veſſels, ſhews it to contain a conſidera- 
ble quantity of oil; as that quality is the ne- 
ceſſary reſult of the preſence of oil. But its 
taking fire in cloſe veſſels, which Mr. Hom- 
berg ſays occurred on repeating the experi- 


ment four different times, is undoubtedly re- 


markable, if the veſſels were really imperviovs 
Iiz 5 
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to the air. I have ſeen it however happen, on 
the diſtillation of amber, and ' other bodies, 
which afford ethereal oils, and, at the ſame 
time, the elaſtic vapour reſembling air (gene- 
rated in the decompoſition of all animal and 
vegetable ſubſtances), that the lute has given 
way ſuddenly ; and, a candle or ſome burning 
body being nigh, the fumes blown out have 
taken fire, and propagated the exploſive flame 
to thoſe in the veſſels: which has fo diſordered. 

the whole juncture, that air has found a paſ- 

ſage, and kept the fumes in a burning ſtate: I 
am, therefore, apt to believe, that this, or ſome 
ſuch other accident, occafioned Mr. Homberg 
to believe the matter burnt without air: which 
might well be his caſe, as he ſeems to have 
been very ignorant of the nature and conſtitu- 
ence of nitre,in talking of its containing oil ; and 
burning per /e in cloſe veſſels; and, canſequently, 
of the nature and cauſe; likewiſe, of combuſti- 
bility itſelf. But had he, indeed, reflected on 
the conſtituence of nitre, he would ſcarcely 
haye ſuſpected, it could haye either been gene- 
rated, or conveyed into the human body, in 
ſuch proportionable quantity as that in which 
he found, by his experiment, this falt to 


Yi EXPERIMENT N II. ; 
Decompoſition of the alvus of animals by heat. 
Take the alvus of any animal; and di- 
filling it in a retort, after a fœtid lymph be 
-— come 
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come over, oil, and volatile ſalt, will be 
raiſed: bearing. at ec a coal in tho 
retort. „ 

Or, otherwiſe, ſubje& the a to a 
Werden heat in the open air: and, after 
the aqueous vapour is gone, a flaming oil 
will riſe; leaving a coal that will burn 
for a ſhort time; and produce, at laſt, 
aſhes, or earth, of the ſame nature with 
thoſe afforded by other animal or ve getable 
ſubſtances; but in very various Ferant 


. in different ſpecies of animals. 


or ArTox. 


Nothin g appears in this experiment, but 
what is conſiſtent with the conſtituence of the 
alvus, confidered in common with other animal 
and vegetable ſubſtances ; for the peculiar falt 
of the preceding experiment, is decompounded 
by the heat; and the oil of the next follo - 
being the produce of flow putrefaction, is, there- 
fore, not nnn ä heat. 
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EXPERIMENT. III. 


Decompoſition of the alvus of animals by "PAR 
fact on : and, particularly, of the human ordure 
in choſe veſſels ; from whence is obtained, a re- 
puted coſmetic water; and the clear oil, with- 
out fator, ſaid to be capable of convertin g 
mercury into ſilver. 


Take the ordure of any animal, and ex- 
poſing it to the air, it will putrefy; pro- 


ducing the ſame ſubſtances as other parts 


of animals; but differing from them, in 
the fœtor; which is alſo various in each 
kind. The proportion of earth, remain- 
ing after the diſſipation. of the other mat- 
ter, will be greater than that of any other 
animal ſubſtance, except bones: but it will 


be very various in different kinds; exceeding, 


in a great degree, in thoſe which are car- 
nivorous. 

or, Take human excrement; and, put- 
ting it into a proper alembic, diſtil it in 
balneo to dryneſs ; and, afterwards, add 


to any quantity of the dry matter, ſix times 
its weight of the fluid raiſed in this diſtil- 


lation; mixing them well together. Put 
„ this 
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this mixture in a large cucurbit, or body; 
and cloſe. the mouth of the glaſs with ano- 
ther ſmaller body inverted into it ; making 
the juncture good with paper, or bladder, 


ſmeared with very adheſive lute. Place 5 


the veſſel then in balneo mariz ; and let it 
continue ſix weeks in a heat that does not 
exceed what the touch may endure. At 


the end of that time, uncover the cucurbit, | 
and fit a head to it, with a proper receiver 


conjoined ; and, raiſing the heat, diſtil off 


all the aqueous fluid that will riſe ; which 


will be found to have loſt its fetid ſmell. 


Take then the dry maſs, left in the cucurbit 3 


which will have loſt about a twentieth part of 


its weight; and all its fœtid ſcent: and, hav- 


ing powdered it coarſely, put it in a retort; 


and diſtil it with a very gentle heat. A 


ſmall quantity of aqueous fluid will firſt 


come . over ; and, afterwards, an oil, as 


limpid and colourleſs as water, without 


the leaſt fœtor. Remove the receiver, when 


the drops, from the neck of the retort, ap- 
pear to be in the leaſt diſcoloured ; and put 
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being duly raiſed, a conſiderable quantity | 


of coloured oil will be obtained; and a coaly 


1 7705 left. ar leagth. in the retort. N rag 


£ 
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i | tho doping of thealvus by 8 
tion in the open air, where it is completed, there 
is little remarkable, but the differenceof the = 


portion of earth, remaining at laſt, to the whole 
maſs of the feces. In dogs, and ather carnivorous 


animals, this earth makes indeed a large 5 
of the whole: the diſſolving power of the bile, 


not weakened by aceſcent diet, being extremely 


great; and decompounding, in a ſhort time, 


eyen the hardeſt bones, in uch manner, that, 

all all the oleous matter being extracted, the ea 
is reduced as it were to a calcined ſtate; and is 
conſequently almoſt the only part which re- 
mains of the alin vl; when it has 
through the whole of the inteſtinal canal. 
is, being duly conſidered, X dang t light 


ile: the mec 


nical action of the ſtomach, and inteſtines, to 8 


. which ſo much is generally (though falſely) aſ- 
cribed, not being near fo great in the animals that 


thus digeſt bones, as in the larger kinds which 


feed on vegetables: though the former, in an 


ually ſhort time, totally deſtroys the texture 
the hardeſt bones, more perfectly than the 


latter that of graſs, oats, and other ſuch yield- 


ing ſubſtances, on which * feed, © 
: . 
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The ordure of dogs, being thus reduced, by 
putrefaction, nearly to the ſtate of calcined: 
earth, after ſome little time, as appears by its 
whiteneſs, and very friable texture, has been 
uſed in medicine in the intention of an abſorb- 
ent, under the name of album Grecum : not 


varying, in any material manner, from teſta- 


ceous, or other earthy animal ſubſtances. 

Mr. Homberg, in the part of this experiment 
that reſpects the obtaining the oil by putrefac- 
tion, (which, as well as the preceding proceſs, we 
owe to him, ) aſcribes to the water, brought over 


in the ſecond diſtillation, a remarkable coſmetic 


virtue: aſſerting the ſtrongeſt experience of its 
effects on perſons, ** the ſkin of whoſe face, neck, 
* and arms, were highly injured ; being turned 
* brown, dry, and rough, like the ſkin of a 
<-pooſe, but reſtored to the natural whiteneſs 
and ſoftneſs, by waſhing once a day, for 
« ſome time, with this water. I leave it, 
however, to the faith of ſuch as confide in 


puppy-water, and other ſimilar remedies, to be- 


lieve what Mr. Homberg has aſſerted : imagin- 
ing it very poſſible, that a man, who had cre- 
dulity enough to ſpend much time and money 
in experiments on excrement and urine, in 
order to the tranſmutation of metals, on the 


abſurd and idle opinions of alchemiſts, and 


againſt all analogy and principles that can be 


founded on juſt philoſophic reaſonin g. might 


be miſtaken with reſpect to this fact: as I am 
certain, both he, and moſt of the ſucceeding 
writers of memoirs on chemical ſubjects, in 


Vor. If . K K | 5 his 
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his country, are, in a very notorious manner, 
with reſpect to many others: perhaps, from 
that volatility of thought, peculiar to them, 
which prevents their diſtinguiſhing, betwixt 
vigorous fallics of the imagination, and de- 
monſtrative reaſonings. 

Ihe reſiduum, that remains after the ſecond 
diſtillation, does not only, according to Mr. 
Homberg, loſe the ſmell of ordure ; but ac- 
quires an agreeable aromatic ſmell: and the 
retort, after ſome time, will gain a ſcent re- 
ſembling ambergriſe. 

- It does not appear, from any application 
which Mr. Homberg made of the oil obtained 
in the proceſs of this experiment, that it is 
available ſor any uſeful purpoſe : and he ac- 
knowledges himſelf, his experience convince- 
ed him, (of what. he might well have be- 
lieved without the trouble of ſo many experi- 
ments,) that he could not, by its means, con- 
vert mercury into ſilver. It is, however, to 
this perſuit, that his diſcovery of the phoſpho- 
rus, called by his name, is owing: of which, 
he found the method of preparation; by 
ſubjecting roaſted ordure, and alum, in equal 
quantities, to a ſtrong heat, in cloſe veſſels: 
but as it is ſince known, not to be the pe- 
culiar property of ordure, nor even of animal 
ſubſtanees, to produce this kind of phoſpho- 
rus, it belonging to them in common with 
vegetable ſubſtances, I ſhall wave the further 
conſideration of it in this place: as it 127 
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be more expediently, for the general Gftem of 
this work, treated of in another. 

The production of the oil in this experiment | 
10 is, nevertheleſs, a curious fact: and it is not 
eaſy to ſay whence it is generated; unleſs the 
bile, combined with other matter it may meet 
with in the maſs of ordure, be capable of being 
ſo changed. This experiment demonſtrates, 
moreover, the great neceſſity of air to the due 
progreſs of putreſcence : for we fee here, not- 
withſtanding the preſence of moiſture and heat, 
the two other great promoters of putrefaQtion, 
a very ſmall proportion of the oil contained in 
the fecal ſubſtance is diſſipated, (though a great 
part ſeems looſened from the other matter,) in 
the ſpace of ſix weeks: which is nearly ſuffi- 
cient, under circumſtances equally favourable 
to putreſcence, with a free admiſſion of the 
air, to exhale nearly the whole, except the 
earth. It is obſeryable, likewiſe, if Mr. Hom- 
berg has not overlooked ſo material a circum- © 
ſtance, that no volatile ſalt is generated in this 
ſpecies of imperfect putrefaCtion, but that it 
demands the aid of . air to its e | 
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| 72 ELABORATORY LAID OPEN: or, The Secrets of Mo! 
dern Chemiſtry and Pharmacy revealed: Containin 

: many. particulars extremely e e. to be known to all 
Practitioners in Medicine. Octavo, 1758. 

Botknaave's Mrpicat CorresPonDencCt; Containing the 
vuridus Symptoms of ' Chronical Diſtempers, the Pro eſſor's 
Opinion, Method of Cure, and Remedies. To which is 
added, his x ras © in the Hoſpital of Leyden, with his 
An of inſtructi ng his Porte in the Cure of Diſcaſes. | 

it this Collection are conjained many os wrote ori- 
bat, in Engliſh to the Doctor, by Perſons of Diſtinction, 

tlemen and Ladies, Cc. with his Anſwers ; ſuch are 
marked *,*, the reſt are tranſlated from the. Latin. | 

Nu Lecrvaks on Fevers: In which the efſential 

Symptoms and Nature of the various Kinds of Fevers are 
- deſcribed, the immediate Cauſes pointed out, with the 
neral and particular Indications in the Method of Cure 7M | 
| Joined to each. Confirmed by the Author's ſucceſsful Prac- 

- tice of forty Years ; read in the Royal SN at Paris. By 

M. J. Aſtruc, M. D. Octavo. 5 

An Ezsay on Comparative AxaTour : or, A Summary 
View of the moſt material Differences in the Structure of 
Animals; in which the Deſcriptions are all taken from real 

Diſſections, and transferred by Analogy to the Human Body, 
intermixed with many pra al he poorer wat in Medicine 

Tim New DisPEXSATORT : Containing, 1. The Theory and 
Practice of Pharmacy. 2. A Diſtribution of Medicinal 
Simples, according to their Virtues and 5 ; 

8 the Deſcription, Uſe, and Doſe of each Article. 3. A full 
Tranſlation of the London and Edinburgh 6 . 
with the Uſe, Doſe, Ce. of the ſeveral Medicines. 4. Di- 
rections for Extemporaneous Preſcriptions ; with a ſelect 
Number of elegant Forms. 5. A Collection of cheap Re- 
medies for the Uſe of the Poor. The whole interſp 75 ä 
with practical Cautions and Obſervations, intended as a 
Correction and Improvement of Quincy. Oct 1 763. 

A SHORT AccounT or Mog TIFICATIONS, and of the ſur- 
prizing Effects of the Bark, in putting a Stop to their Pro- 
greſe, Sc. by John Douglas, Surgeon, F. R. 8. Octavo. 

Tre DisPENSATORY or THE ROYAL CoLLEGE or Puxsz- 
cians, Lod Dod. Tranſlated into . x. with Remarks, 
Oc. by H. Pemberton, M. D. Profeſſor of Phyſick in 
Greſham College, and F. — 8. Octavo. The ſecond 
Edition. 
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